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                                                           ABSTRACT 
 
Background: Health Care Workers (HCWs) are at risk of many blood borne infections at the 
workplace following injuries from sharp instruments and also from exposure of skin and mucous 
membranes to contaminated blood and body fluids. While the risk of exposure to blood and body 
fluids (BBF) among first level HCWs can be extrapolated to some degree from the literature on 
secondary and tertiary level HCWs, the rate of reporting of exposures and the reasons for not 
reporting may be very different. 
Objective: The objective of this study was to determine the rate of, and reasons for 
underreporting of blood and body fluid exposures by doctors and nurses working in the public 
primary health care setting of sub district F in the Johannesburg metropolitan district. 
Methods: The study was a quantitative descriptive cross sectional survey using an 18-item, self 
administered, anonymous questionnaire. 
Results: The study population included 515 health care workers (HCWs). The response rate was 
90.1%. Most of the participants were nurses (87.4%) and female (88.1%). One hundred twelve 
(25.2%) of the participants reported having at least one BBF exposure in the preceding 12 
months. The rate of BBF exposure was 80 per 100 HCWs per year. Two hundred ninety one 
exposures (82.0%) were not reported. Doctors were at increased odds for not reporting BBF 
exposures compared to nurses (OR = 2.146; P=0.011). The most common reason given for not 
reporting exposures was lack of time (42.7%). 
Conclusion: There is a high rate of underreporting of BBF exposures in the primary health care 
setting mostly due to lack of time. The rate of BBF exposure underreporting at this care level is 
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comparable to that at secondary and tertiary levels. There is a need to improve BBF exposure 
reporting among workers at primary health care level. 
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                                                       GLOSSARY OF TERMS 
Blood and body fluid exposure*: A specific eye, mouth, other mucous membrane, non-intact 
skin, or parenteral contact with blood or other infectious materials that results from the 
performance of one`s duties. 
Bloodborne pathogen*: Pathogenic micro-organisms that are present in human blood and can 
cause disease in humans. They include, but are not limited to, hepatitis B virus (HBV), hepatitis 
C virus (HCV), and human immunodeficiency virus (HIV) 
Contaminated*:  The presence, or the reasonably anticipated presence, of blood or other 
potentially infectious materials on the surface of, or in an item such as needle, sharps or medical 
equipment. 
Health Care Workers*: Workers employed at health care settings, with or without direct care to 
the patients. 
Professional Nurse: A nurse who has completed a four year programme at university or a 
nursing college. He or she is educated and competent to practice comprehensive nursing and 
midwifery. 
Enrolled Nurse or staff nurse: A nurse who has completed a two year programme, usually at a 
nursing college or exited after completing two years of the university four year programme. He 
or she is educated and competent to practice basic nursing.  
Enrolled Nurse Assistant or auxiliary nurse: A nurse who has completed a year programme or 
a similar course at college, or exited after completing the first year of the university four year 
programme. He or she is educated and competent to practice elementary nursing. 
xviii 
 
Mucocutaneous exposure:  Contact of the blood or body fluid of a patient with open wound, or 
non intact skin of a health care worker, or splash of a patient`s blood or body fluid to mucous 
membrane of a health care worker. 
Needlestick injury/exposure*: An injury sustained at work and related to work involving any 
kind of needles. 
Occupational exposure*:   Reasonably anticipated skin, eye, mucous membrane, or parenteral 
contact with blood or other potentially infectious materials that may result from the performance 
of an employee`s duties. 
Percutaneous exposure: When there is a break in the skin of a health care worker in the course 
of his duty caused by a contaminated needle, instrument, or other sharp object or human bite. 
Primary Health Care Setting: Comprises of the entry point into the health service where  
essential health care services are provided. In this project, it includes health facilities rendering 
primary level care namely Clinics, Community Health Centres and District hospitals, which also 
make up the District Health System. Family physicians and family medicine registrars work in 
these facilities.  
Clinic: An appropriately permanently equipped health facility at which a range of primary health 
care services are provided. It is open at least 8 hours a day at least 4 days a week. 
Community Health Centre: A health facility which is open 24 hours a day, 7 days a week, at 
which a broad range of primary health care services are provided incuding accident and 
emergency , and midwifery services, but not surgery under general anesthesia. 
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District Hospital: A health facility at which a range of outpatient and inpatient services are 
offered, mostly within the scope of general medical practitioners. It has a functional operating 
theatre in which operations are performed regularly under general anaesthesia. 
Reporting of Blood and Body Fluid exposure:  Notification by a health care worker of an 
incident of blood and body fluid exposure to a supervisor or designated health official including 
the completion of relevant injury report forms. 
Sharps injury or exposure*:  An injury sustained at work related to work involving any kind of 
medical sharp objects including blades, needles, glass item, and / or any other sharps. 
Standard precautions/Universal precautions:  An approach to infection control and measures 
to prevent direct contact to human blood and certain human body fluids which are known to be 
infectious for bloodborne pathogens. 
Seroconversion:  An infection of any bloodborne pathogen caused by a blood and body fluid 
exposure in a health care worker. 
More clinical procedures: As used in this project refers to duty posts where high risk 
procedures are more likely to be performed. They include surgical/gynaecology unit, maternity 
and obstetrics unit (MOU), casualty/treatment room, theatre, dental clinic, maternity ward, 
medical ward and paediatric ward.  
Less clinical procedures: In this project, refers to duty posts where high risk procedures are less 
likely to be performed. They include the outpatient posts namely ante natal clinic, PHC clinic, 
outpatients department, poly clinic, HIV clinic, Immunization clinic, STI clinic, mental health 
clinic and family planning clinic.  . 
xx 
 
Formal training: Learning that takes place in a situation where there is a prescribed learning 
framework; an organized learning event or package; the presence of a designated teacher or 
trainer; the award of qualification or credit and the external specification of outcomes. 
*Definitions are in accordance with the OSHA Regulations (Standards-29CFR) Bloodborne 
pathogens -  1910.1030 
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                                                                   CHAPTER 1 
                                                              INTRODUCTION 
1.1. Research Question 
What is the rate of reporting of accidental occupational exposures to blood and body fluids by 
doctors and nurses in the public primary health care setting of sub district F in the Johannesburg 
metropolitan district? What are their reasons for not reporting exposures?  
1.2. Background  
In South Africa, the first point of entry to public health services is at primary level through 
primary health care (PHC) clinics and community health centers (CHCs). Patients seen at this 
care level who require hospital admission are referred to first level or district hospitals run by 
generalist staff.
1
  Among the generalist staff are family medicine registrars undergoing specialist 
training. These registrars work in the primary health care facilities and first level or district 
hospitals during their training.  
Johannesburg metropolitan district is divided into seven sub districts named A to G (figure 1).  
Sub district F has fifteen public PHC clinics, one CHC and one first level hospital. It also has a 
tertiary hospital which provides specialist and sub- specialist care. 
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Key: 1 and 2 = sub district A; 3 and 4 = sub district B;   5 = sub district C;  6 and 10 = sub 
district D; 7 = sub district E; 8 and 9 = sub district F; 11 = sub district G 
Figure 1.1 Map showing the sub districts of Johannesburg metropolitan district  
Healthcare workers (HCWs) in these facilities and elsewhere are at risk of many blood borne 
infections following injuries from sharp instruments and also from mucous membrane and non 
intact skin exposure to contaminated blood and body fluids.  
The occupational health and safety policy of the National Department of Health, NDOH, 
requires that employees involved in an incident that may affect their health or cause an injury, 
report that incident to the employer and authorized person or Occupational Health and Safety 
(OHS) representative as soon as possible.
2
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1.3. Rationale 
 Over twenty blood borne pathogens may be transmitted as a result of percutaneous injuries from 
sharps and from exposure of mucous membranes and non intact skin to contaminated blood or 
body fluids, but these injuries are primarily associated with transmission of hepatitis B virus 
(HBV), hepatitis C virus (HCV), and human immunodeficiency virus (HIV).
3
  
In South Africa, as in other parts of the world, the prevalence of percutaneous injuries among 
healthcare workers (HCWs) is high with rates as high as 23.35% reported among HCWs at 
Witbank hospital.
4
 Consistent with international reports, doctors and nurses are the most affected 
professional groups in South Africa.
4
                                                                                                                
In the past, the main injury preventive efforts were directed at discouraging recapping needles 
and improving the design of sharps containers. Today, there are many sharps safety devices on 
the market, but unfortunately they are expensive and the value of some of them has been 
questioned.  Successful injury prevention programs require comprehensive reporting of injuries, 
meticulous follow up, thorough education in use of new devices, and accurate evaluation of their 
effectiveness.
3
 Without adequate reporting of injuries, prevention programs may not be 
successful. Reporting of blood and body fluid exposures not only enables the employee to 
receive appropriate post exposure management and compensation, but also allows accurate 
tracking of the rates and nature of the incidents which in turn helps in the development and 
evaluation of effectiveness of prevention strategies. 
 Both locally and internationally, there are high rates of underreporting of percutaneous and 
mucocutaneous injuries among HCWs. The researcher has also come across colleagues who 
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experienced accidental exposures to blood and body fluids but failed to report the exposures to 
appropriate authorities citing low risk for HIV and Hepatitis B and C, and lack of time. 
As well as having the highest prevalence of percutaneous and mucocutaneous injuries among 
HCWs, doctors and nurses also have the highest rates of underreporting of these injuries among 
HCWs.
4
 
5
 
6
 Among all health professionals, nurses have the highest risk for sharps related 
injuries in the workplace
7
 and have presented the highest HIV seroconversion rates with figures 
around two thirds of disease seroconversion following needlestick injury.
8
 Much of the work 
done on reporting of percutaneous and mucocutaneous injuries has focused on healthcare 
workers at secondary and tertiary healthcare facilities.
4
 
9
 
10
 Indeed, to the best of the researcher`s 
knowledge no such work has been done at any primary healthcare level facility in South Africa 
despite the peculiarities and challenges faced by workers at this service level. 
This study was therefore done with the hope that it would bring to light the peculiarities of 
percutaneous and mucocutaneous injury reporting in primary healthcare setting, and provide 
evidence on ways of improving reporting behavior so as to obtain information on the nature of 
the injuries. This would in turn guide stakeholders in making recommendations for new practices 
and devices for prevention of blood and body fluid exposures. 
This has been a brief introduction to the research including the rationale for the study. The next 
chapter will look at a review of relevant literature while chapter three outlines the methodology 
employed in the study. Chapter four presents the results of the analysis of the data obtained from 
the study. In chapter five, the results of the study and their implications are further discussed and 
compared with those of similar studies done in the past. Lastly, chapter six will conclude the 
report with a summary of the main findings and make recommendations based on those findings. 
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                                                                   CHAPTER 2 
                                                        LITERATURE REVIEW 
This chapter discusses the relevant literature.  
A review of the literature on reporting of blood and body fluid exposures was carried out using 
databases such as PubMed, Cochrane, Medline, MedlinePlus, Google Scholar and CINAHL. The 
search terms included blood and body fluid exposures, needlestick injuries, sharps injuries, blood 
and body fluid splashes, percutaneous exposures/injuries, mucocutaneous exposures/injuries, 
occupational injuries, reporting, underreporting, non reporting, occupational exposures, health 
care workers, doctors, nurses. The reference lists of relevant studies were also searched. The 
search showed that the literature is replete with studies on prevalence of occupational blood and 
body fluid exposures. However, the literature on underreporting of blood and body fluid 
exposures is scant. Even more scant is the literature on studies done in South Africa. No study 
done in a first level healthcare facility in South Africa was found.                                                                                                                                                                                                                                                                                                                                                                                
2.1. Introduction 
Healthcare workers are frequently exposed to infection with blood borne pathogens (BBPs) 
through percutaneous and mucocutaneous exposures. The risks of transmission of the primary 
blood borne infections after exposure to blood and body fluids are 0.3%, 6-30% and 0.5% for 
HIV, HBV and HCV respectively.
5
 Most healthcare facilities have guidelines and protocols for 
managing staff with accidental occupational exposure to blood and body fluids. According to the 
protocol (appendix 5), the injured HCW is to report the incident to the immediate supervisor who 
will then document the incident and refer the HCW to a doctor for counseling, risk assessment 
and appropriate post exposure management. Forms to be completed are Employer`s report of an 
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accident, W.CI.2, (appendix 6), First medical report in respect of an accident, W.CI.4, (appendix 
7), and the Final/Progress report in respect of an accident, W.CI.5, (appendix 8). Other forms 
that may need to be completed depending on the outcome of the injury include Employer`s 
report of an occupational disease, W.CI.1 (E), and Progress/Final medical report in respect of an 
occupational disease, W.CI.26.    
 2.2. Burden of occupational exposures to blood and body fluids      
The World Health Organization, WHO, has estimated that three million healthcare workers 
worldwide experience needlestick and sharps injuries every year, and that exposure to sharps in 
the workplace accounts for 40% of infections with HBV and HCV and 2-3% of HIV infections 
among HCWs.
11
 Globally, an estimated 320,000 workers die annually from infectious diseases.
12
 
In the year 2000, 16,000 HCV, 66,000 HBV and 1,000 HIV infections may have occurred 
worldwide among HCWs following needlestick and sharps injuries.
13
 The CDC documented 54 
HCWs who acquired HIV occupationally, along with 132 possible cases. Of the 54 cases, 25 
employees developed AIDS.
14
 In another CDC report on a study in which data were combined 
from HCWs who were exposed to HIV occupationally around the world, a total of 6,498 
exposures were found with 21 resulting in HIV for an average transmission rate of 0.3%.
15
 The 
situation is worse in developing regions where as many as 47% of HBV and 45% of HCV 
infections in healthcare workers are attributable to percutaneous occupational exposure. 
13
  
Increasingly frequent use of invasive techniques, application of new therapeutic methods, 
increase in the number of persons infected with blood borne diseases , as well as longer survival 
of infected individuals , all combined, keep the occupational exposure of HCWs topical.
16
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The cost of percutaneous and mucocutaneous exposures to BBF among HCWs can be classified 
into direct costs and indirect costs. Direct costs include costs associated with the initial and 
follow up treatment of exposed healthcare/ personnel, which are estimated to range from 500 US 
dollars to 3,000 US dollars depending on the treatment provided.
17
 Even when these exposures 
do not result in infections, the personal and professional consequences can be devastating.
18
 The 
indirect costs include the emotional cost associated with fear and anxiety from worrying about 
the possible consequences of an exposure, the lost time from work, and the societal cost 
associated with seroconversion including the possible loss of a worker`s services in patient care, 
the economic burden of medical care, and the cost of any associated litigation.
3
 It has been 
suggested that HCWs who have needlestick and sharps injuries, NSSI, could have higher levels 
of anxiety and depression during their work, and experience even higher level of stress and 
depression after the injury which in turn could increase the risk of further sharps injuries.
19
 
Indeed, a study by DN Fisman
20
 found that workers who sustained sharps related injuries were 
willing to pay 850 US dollars to avert the injury, suggesting that the costs of “intangible” aspects 
of worker injury, such as anxiety and distress, may equal costs associated with medical 
evaluation of these injuries. 
 Although accurate estimates of the cost of occupational exposure to blood and body fluids 
among South African HCWs are not available, with the highest number of individuals living 
with HIV (over 6 million) and the endemicity of HBV
21
, coupled with an estimated 60% of 
patients admitted to public sector hospitals being HIV infected
22
, the situation can only be 
graver. 
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2.3. Need for Reporting of occupational exposures to blood and body fluids 
Traditionally, the prevention of blood and body fluid exposures has been based on the hierarchy 
of controls.
23
 This includes hazard elimination, engineering controls through the use of safer 
devices, administrative controls involving development of policies on training and educating 
HCWs on how to limit exposure to blood and body fluids, and work practice controls.
23
 
In many countries, it has not been possible to implement preventive strategies because no 
supporting estimates of the disease burden associated with occupational exposure to BBPs have 
been available.
24
 Only about 50% of HCWs do report their injuries.
3
 In South Africa, 
information on the extent of work related infectious diseases is limited due to lack of 
comprehensive population based estimates and only a few occupational groups with evidence of 
exposure to infectious pathogens are reported.
25
 This has led to the introduction of the concept of 
Evidence- Based Prevention (EBP).
26
 EBP involves the use of Root Cause Analysis,
3
 a process 
for identifying causal factors to use in injury prevention. The CDC
3
 suggests that a healthcare 
facility’s injury prevention committee ask key questions (what happened? how did it happen? 
why did it happen? what can be done to prevent it from happening in the future?). The answers 
to these questions help in getting to the ‘root’ of the situation resulting in injuries or exposures, 
thus identifying areas for change. Such information, including the circumstances of occupational 
transmission of blood borne pathogens, helps in targeting and evaluating interventions.  
However, much of the available occupational blood and body fluid exposure statistics use data 
from officially reported incidents and this may not be a true reflection of workplace events. 
Reporting injuries and documenting all blood and body fluid exposures is therefore essential for 
providing the evidence necessary to analyze prevention strategies. 
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2.4. Underreporting of Occupational exposures to Blood and Body Fluids 
Despite the foregoing, various studies both locally and internationally have reported high rates of 
underreporting of percutaneous and mucocutaneous injuries among HCWs. In the UK, Thomas 
and Murray,
27
 and Kerr et al
28
 reported injury reporting rates of 9% and 31% respectively among 
surgeons, while in the US, Makary et al
29
 reported underreporting rate of 51% among surgeons 
in training. These studies, however, were restricted to the surgical specialty and the results may 
have been affected by the homogeneity of the participants and the fact that HCWs who have the 
highest rates of exposure tend to report less of their exposures.
30
 Similar reporting rates have also 
been found among nurses. Burke and Madan
31
 found reporting rate of 46% among midwives. 
Salelkar et al
32
 found reporting rate of 32% among HCWs in a tertiary care hospital in India 
while Askarian and Malemakan
33
 found that 82% of all injuries went unreported among HCWs 
at a university teaching hospital in Iran. Underreporting rates of 80% among physicians and 45% 
among registered nurses were found by Haiduven and his colleagues
34
 at a Medical Center in 
California although this study elicited information on the number of percutaneous and 
mucocutaneous injuries experienced and reported in the five years preceding the survey and as a 
result may have been influenced by recall bias. Similarly, among HCWs and trainees in the acute 
care setting at the University of Illinois Medical Center, Kessler et al
35
 found that 82.7% of 
mucocutaneous exposures and 33% of sharps exposures were not reported. In New Zealand, an 
overall underreporting rate of 33% among HCWs was reported by Fullerton and Gibbons
36
 
Few studies are found in the literature on occupational exposure to blood and body fluids among 
HCWs in South Africa. Zungu,
37
 while studying nursing students at a Gauteng university found 
that only 8.3% of injuries had been reported. Interns in Johannesburg reported only 64% of 
percutaneous injuries from HIV infected patients.
38
 However, these two studies are limited by 
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the small sample sizes of 96 and 98 respectively. Additionally, they were limited to one category 
of participants in a single tertiary institution. These limitations affect the generalization of their 
results. On the contrary, a high injury reporting rate of 86% was found by Karani
39
 in a study of 
interns in Durban. Here also, a small sample size of 64 means that one should be careful in 
interpreting the results of the study. Having said that, it is also noteworthy that in the hospital 
surveyed by Karani there is a comprehensive orientation program for interns and strict 
implementation of policy and guidelines. It is not clear to what extent these limitations affected 
the outcome of the study though. 
2.5. Reasons for not reporting occupational exposures to blood and body fluids 
Several reasons have been given by HCWs for not reporting blood and body fluid exposures. 
Among them are lack of time, perceived low risk of the source patient`s blood, not knowing who 
to report to, not knowing that they have to report, dissatisfaction with reporting and follow up 
procedures, unwillingness to get tested, perception that the process is not confidential, perception 
that they could be blamed for the accident as well as stigma. In South Africa as in the rest of 
Africa, the issue of stigma is pervasive. Where a BBF exposure has been reported by a HCW, it 
is usually spoken about by colleagues in the facility and if the affected staff is not receiving PEP, 
inferences can easily be made about his HIV status. In a qualitative study by Marion Stevens and 
David Dickinson
40
 in South Africa, the issue of confidentiality and stigma were quite prominent. 
‘I am not going to go for pre-test counseling with someone I know and work with everyday, all 
the results go to the infection control sister – I am not going to do this process; there is no 
privacy and nurses gossip’ said one participant. ‘I don`t want to know my status in this hospital 
because then everybody will know it’ said another. Some HCWs stigmatized colleagues who 
might be HIV positive. ‘If nurses are positive, I don’t want to be nursed by them; that HIV 
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positive colleague must go home, I don`t want her here. What am I going to do in the toilet, and 
sharing cups?’  
The studies by Haiduven et al
34
 and Kessler et al
35
 found that the most common reason for not 
reporting was the belief that the exposure was not significant. Makary et al found lack of time as 
the most common reason for not reporting exposures while doctors and midwives in the study by 
Burke and Madan
31
 reported that the reporting process was too time consuming. Kennedy and 
his colleagues
41
 found that the main reasons given by surgeons in the UK for failure to report a 
NSI were ‘low transmission risk’ and ‘too time consuming’. 
Common to all these studies is the fact that they were conducted among participants involved in 
patient care at secondary or tertiary care levels. Although a few studies have been done overseas 
in non hospital settings, to the researcher`s knowledge no such study has been done in a primary 
healthcare setting in South Africa. The risk of exposure to blood and body fluid among HCWs at 
this care level can be extrapolated, to some degree, from the literature on HCWs at secondary 
and tertiary levels. However,  rates of reporting or/and underreporting of such exposures, reasons 
for underreporting and the awareness of reporting procedure may be very different for PHC 
workers. A large number of the PHC facilities in sub district F of Johannesburg metropolitan 
district, and indeed other sub districts, have fewer than ten employees. This results in lack of on-
site infection control and employee wellness programs in these facilities which in turn may serve 
as a barrier to training, access, availability of safety devices, and rapid post exposure assessment 
and treatment. Additionally, stigma may play a bigger role here as staff members know each 
other too well. This leaves a gap in our knowledge on the topic. This knowledge gap is very 
crucial particularly in South Africa where there is an ongoing decentralization of services 
resulting in increased risk of BBF exposure in the PHC setting. This study was therefore aimed 
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at addressing this knowledge gap. To this end, the researcher hypothesized that there is a high 
rate of underreporting of occupational exposures to blood and body fluids by doctors and nurses 
in the public PHC setting in sub district F, mainly because of perceived low risk of transmission 
of infection and the effect of stigma.  
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                                                                  CHAPTER 3 
                                                                   METHODS 
This chapter presents the methodology employed in this research. 
3.1. Study Aim 
To determine the rate of, and reasons for underreporting of accidental occupational exposure to 
blood and body fluids by doctors and nurses working in public PHC facilities of sub district F of 
Johannesburg metropolitan district. 
3.2. Study Objectives 
1. To describe the socio-demographic characteristics of doctors and nurses working in public 
PHC facilities in sub district F of Johannesburg metropolitan district. 
2.  To determine the annual occurrence of accidental occupational exposure to blood and body 
fluids among the study participants. 
3. To determine the proportion of accidental occupational exposures to blood and body fluids not 
reported annually.    
4. To determine the participants` reasons for not reporting exposures.  
5. To determine any possible association between the participants` socio-demographic 
characteristics and underreporting of exposures. 
3.3. Study Design 
The study was a quantitative descriptive cross sectional study 
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3.4. Study site 
The study was carried out in the public PHC setting of sub district F of Johannesburg 
metropolitan district. The facilities (appendix 1) include fifteen local clinics, one community 
health center and one district hospital. These facilities provide primary level healthcare services 
in the sub district. All the facilities have written protocols or guidelines on reporting of 
accidental occupational exposures to blood and body fluids by HCWs. 
3.5. Study Population 
The study population included medical doctors, dentists and all categories of nurses working in 
the facilities. There were 56 doctors, 4 dentists and 484 nurses, giving a total study population of 
544 HCWs. The nurse population included the professional nurses, the staff or enrolled nurses, 
and the enrolled nurse assistants otherwise known as auxilliary nurses. 
3.6. Study sample   
The sample size required for the study was calculated using the formula: n =  Z
2
 x P x (1-P)  / C
2
 
where n= minimum sample size required, P= prevalence of underreporting of blood and body 
fluids exposure which is 50% or 0.5 (based on report of previous studies
29
 
31
 
34
 
38
 
39
), C= 
significance level or acceptable error level which is 5% or 0.05 with a 95% confidence level, and 
Z= standard normal deviation which for 95% confidence level is 1.96 SD. Minimum sample size 
therefore was found to be   1.96 x 1.96 x 0.5 x (1-0.5)  / 0.05 x 0.05  =  384. However, attempts 
were made to distribute the questionnaires to the entire study population. 
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3.7. Inclusion criteria 
 All medical doctors and dentists working in the public PHC facilities in sub district F who 
agreed to participate in the study. 
All nurses working in the public PHC facilities in sub district F who agreed to participate in the 
study. 
3.8. Exclusion criteria 
Medical doctors and dentists working in the public PHC facilities in sub district F who were on 
leave at the time of the survey. 
Nurses working in the public PHC facilities in sub district F who were on leave at the time of the 
survey. 
All Allied health workers, administrative staff and other non clinical staff. 
3.9. Measuring instrument 
A self administered questionnaire was used to collect the required data. The questionnaire 
(appendix 3) was adapted from an existing CDC design
3
 with demonstrated external validity
36
 
made for carrying out such survey (appendix 4). It has three parts. 
Part 1(questions 1 to 10) collected data on the socio demographic characteristics of the 
participants.  Part 2 (questions 11 to 15) collected information on the reporting of occupational 
exposures to blood and body fluids by the participants and Part 3 (questions 16 to 18) collected 
information on the post exposure experience of the participants who had reported an exposure to 
a supervisor or health official.  
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3.10. Pilot study  
Measurement instruments are usually evaluated for validity and reliability.
42
 Validity refers to 
the extent to which a measurement instrument actually measures what it is meant to measure.
42
 It 
tells how close a measurement is to the truth, in other words its truthfulness or accuracy. Content 
validity refers to whether the instrument addresses the aim and objectives of the study. The 
questionnaire used in this study is a pre validated questionnaire developed by the CDC for 
studies as this one, hence content validity was ensured. Reliability deals with a measurement 
instrument`s dependability.
43
 It tells whether the same result would be obtained if measurements 
were taken over and over again. A reliable or dependable instrument elicits the same response 
each time it is applied. 
Part 1 of the original CDC design was modified to suit the context of the study. Socio 
demographic characteristics of interest were added to the questionnaire. They include gender, 
occupation, years of experience, place of work, current duty post, period spent on current duty 
post, usual work shift, training on infection control, and training on occupational health or 
employee wellness. The choice of these characteristics was informed by the researcher`s findings 
on review of relevant literature.  
A pilot study was carried out at Chiawelo CHC in sub district D to determine the reliability of 
the adapted questionnaire, the clarity of the questions and the questionnaire completion time. 
Chiawelo CHC, like one of the studied facilities (Hillbrow CHC), is an outpatient public health 
facility run by the Gauteng provincial health department. Similar range of services and similar 
categories of medical and nursing staff are seen in these facilities. Data from this pilot study 
were not part of the final data analysis. Fifteen respondents (5 doctors and 10 nurses including 3 
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professional nurses, 4 enrolled nurses and 3 enrolled assistant nurses) were given the 
questionnaires to answer. After the questionnaires were completed, the researcher looked at the 
responses and interrogated the respondents. The experience of the pilot study led to further 
modification of part 2 of the questionnaire.  The modifications included replacing the term ‘our 
organization’ with ‘your facility’ (question 3 in original CDC design, question 11 in the revised 
questionnaire) and replacing the term ‘skin’ with ‘non intact skin’ (question 6 of original CDC 
design, question 14 of the revised questionnaire). Additionally, more options on the reasons for 
not reporting exposures were included (question 7 of original questionnaire, 15 of the revised 
questionnaire), and HIV was separated from hepatitis. The last respondent to finish answering 
the questionnaire took 16 minutes to complete the questionnaire. According to Neuman,
43
 there 
is no absolute proper length of a questionnaire – the length depends on the survey format and on 
the respondents` characteristics. A short (18 item) questionnaire used in this study was deemed 
appropriate for the study population.  
3.11. Data Collection 
The researcher distributed the questionnaires himself. With the exception of the district hospital 
and the CHC, the average number of participants in most of the facilities was about 7. The 
researcher visited each clinic two times. The first visit was for distribution of the questionnaires 
while the second was for collection of the questionnaires. Timing of the visits was pre arranged 
with the facility heads. Each visit was preceded by a phone call to the facility head reminding 
him/her of the scheduled visit. During each first visit, the researcher introduced himself to the 
participants, explained the aim of the study to them, answered their questions and addressed any 
concerns raised. He would then hand them the cover letter/participant information letter (an 
introduction/motivation letter containing the researcher`s personal and contact details as well as 
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the purpose of the study, appendix 2) and the questionnaire (appendix 3), and inform them that 
completion of the questionnaire implied consent. He would tell them that the questionnaire 
would take only a few minutes to complete and that he would be back in a few hours to collect 
the completed questionnaires. They were also informed that the information from their 
questionnaires would be grouped so as to ensure that facilities or individuals were not 
recognized, and that they could withdraw from the survey any time. They were told that the 
survey was anonymous, and as such information they provided would be treated with utmost 
confidentiality. They were requested to drop the answered questionnaires in a sealed drop-off 
box provided by the researcher. The drop-off box was placed at a central location which was 
shown to the participants. The researcher then proceeded to another facility and returned to the 
previous one a few hours later to collect the completed questionnaires. 
For the district hospital and the CHC, the researcher briefed the participants in small groups of 
between 8 and 15 participants based on their work section with the involvement of the sectional 
heads.  Enquiries were made regarding participants who were not present at the briefing and they 
were subsequently seen, briefed and handed the questionnaires during their work shift. 
Participants were encouraged to keep their responses confidential and to place the answered 
questionnaires in the drop box as soon they were answered. 
3.12. Data Analysis 
Data were analyzed with the help of a statistician. Information was extracted from the 
questionnaire with Microsoft excel spreadsheet for data cleaning and coding purposes. Data were 
then imported to Epi Info 7 statistical software for analysis. Descriptive and Inferential statistics 
were carried out. Descriptive analysis of categorical data was done and results presented as 
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frequencies and percentages, whereas for continuous variables, means and standard deviations 
are presented. Inferential statistics for associations and comparisons between groups on 
categorical data was done with the use of chi- square test or Fisher`s exact test where there are 
less than 5 counts in at least 20% of the cells.  A Student`s t-test was used for a comparison 
between a binary categorical and a continuous variable. Significant levels were set at p < 0.05. 
3.13. Ethical Issues 
Ethical approval for the study was granted by the Human Research Ethics Committee (HREC) of 
University of the Witwatersrand- Ethics clearance certificate number M121150 (appendix 9). 
Permission was also granted by the Johannesburg metro health district and the City of 
Johannesburg local government health department. The participants were informed that 
participation in the study was voluntary, that completion of the questionnaire implied consent 
and that they could withdraw from the survey at any time.  Consent was implied because a high 
degree of anonymity was maintained throughout the study and because information collected 
was not perceived to be very personal or sensitive. The study was not thought to pose any 
specific or added risk to the participants. To ensure anonymity and confidentiality, names of the 
participants were not requested on the questionnaires. Names of the facilities were also not 
requested on the questionnaires because some clinics had as few as 5 or 6 participants. 
Questionnaires were collected from several small clinics the same day. Additionally, because 
there were only 4 dentists among the participants, they were not identified as dentists in the 
questionnaire but were merged with doctors instead. 
3.14. Funding 
The study was fully funded by the researcher.  
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                                                                  CHAPTER 4  
                                                                   RESULTS 
A summary of the results obtained from analyzing the collected data is presented in this chapter. 
4.1. Study Population  
4.1.1 Response Rate 
The entire study population of 544 was targeted to participate in this research. However, 29 of 
these, including 2 doctors and 27 nurses were on various forms of leave during the study period. 
Consequently, 515 questionnaires were distributed to 58 doctors and 457 nurses. A total number 
of 466 questionnaires were returned, 56 from doctors and 410 from nurses. The response rate 
therefore was 90.1%.  Twenty two answered questionnaires were excluded from the analysis due 
to incompleteness and various inconsistencies leaving 444 questionnaires eligible for analysis. 
Figure 4.1   Flow chart showing the study protocol, n = number of participants  
 
 
 
 
 
 
 
Study population  
n=544 
Questionnaires 
issued n= 515 
Participants on 
leave n=29 
Questionnaires 
returned n=466 
Eligible for 
analysis n=444 
Excluded from 
analysis n=22 
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Table 4.1. Occupation and workplace of participants excluded from analysis 
 Medical 
doctor/dentist 
Professional 
nurse 
Enrolled nurse Enrolled nurse 
assistant 
Clinic 0 1 0 0 
CHC 1 3 1 0 
Hospital 2 8 4 2 
 
Table 4.1 shows the occupation and workplace of the participants excluded from the analysis. 
Table 4.2 shows the response rate by occupation and table 4.3 shows the response rate by work 
place. 
Table 4. 2. Response rate by occupation 
 Questionnaires 
given 
Questionnaires 
returned 
Response Rate 
Doctors 58 56 96.6% 
Enrolled Nurses 89 71 79.8% 
Enrolled Nurse 
Assistants 
102 87 85.3% 
Professional Nurses 266 252 94.7% 
All Nurses 457 410 89.7% 
All participants 515 466 90.1% 
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Table 4.3..Response rate by workplace 
 Questionnaires given Questionnaires 
returned 
Response Rate 
Clinic 108 108 100% 
CHC 103 94 91% 
Hospital 304 264 86.8% 
Total 515 466 90.1% 
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4.1.2. Socio-demographic characteristics of the study participants 
Table 4.4. Socio-demographic characteristics of the study participants 
Characteristic Number of participants n Percentage 
Gender   
Female 391 88.1% 
Male 53 11.9% 
Age groups   
< or = 30years 100 22.5% 
31-40years 158 35.6% 
41-50years 112 25.2% 
>50years 74 16.7% 
Occupation   
Medical Doctor/Dentist 56 12.6% 
Enrolled Nurse 69 15.5% 
Enrolled Nurse Assistant 81 18.3% 
Professional Nurse 238 53.6% 
Work Experience groups   
< or = 10years 257 57.9% 
11-20years 105 23.6% 
21-30years 54 12.2% 
>30years 28 6.3% 
                                                                                                                
24 
 
Table 4.4 contd.  Socio-demographic characteristics of the study participants 
Work place   
Clinic 109 24.6% 
Community Health Centre 92 20.7% 
Hospital 243 54.7% 
Current Duty Post   
More clinical procedures 198 44.6% 
Less clinical procedures 246 55.4% 
Duration on current duty 
post 
  
<2years 90 20.3% 
>or=2years 354 79.7% 
Work shift   
Day only 276 62.2% 
Night only 5 1.1% 
Both Day & Night 163 36.7% 
Formal Training on 
Infection Control 
  
No 205 46.2% 
Yes 239 53.8% 
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Table 4.4 contd.  Socio-demographic characteristics of the study participants 
Formal Training on 
OH/EWP 
  
No 287 64.6% 
Yes 157 35.4% 
Facility has protocol for 
Injury Reporting 
  
 No    8 1.8% 
 Yes 398 89.6% 
Don`t know 38 8.6% 
Familiar with protocol 
N=398 
  
No 28 7.0% 
Yes 370 93.0% 
First contact in case of 
exposure 
  
Supervisor 367 82.7% 
Occupational /Employee 
Health Officer 
29 6.5% 
Infection control 13 2.9% 
Emergency Room 24 5.4% 
Personal Physician 1 0.2% 
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Table 4.4 contd.   Socio-demographic characteristics of the study participants 
First contact in case of 
exposure 
  
Don`t know 3 0.7% 
Would not contact anyone 0 0.0% 
Other 7 1.6% 
 
Table 4.4 above shows the socio-demographic characteristics of the study participants. The 
majority of the participants were female (88.1%). The male to female ratio was 1:7.4. The ages 
of the study participants ranged from 19 years to 74 years with a mean of 39.8 years. The most 
frequently occurring age and age groups were 30 years and 31 to 40 years respectively. 
Regarding occupation, nurses were the majority, making up 87.4% of the participants while 
doctors constituted 12.6%.  More than half of the participants (53.6%) were professional nurses. 
The mean work experience of the participants in years was 11.7 years. More than half of the 
participants (57.9%) had worked for 10 years or less. 
Over half of the participants (54.7%) were based at the district hospital and 55.4% were at duty 
posts that involved less clinical procedures. Majority of the participants (79.7%) have been in 
their current duty post for at least 2 years. 
On their usual work shift, 276 participants (62.2%) were on day shift only, 5(1.1%) on night shift 
only and 163 on both day and night shifts.       
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Over fifty percent (53.8%) of the participants had a formal training on Infection control while 
35.4% had been through a training program for Occupational Health and Employee Wellness. 
Nearly 90% of the participants reported that their facilities have procedure or protocol for 
reporting exposures to blood and body fluids. However, only 93% of these said they were 
familiar with the protocol. 
Asked who they would contact first if they were injured by a needle or sharp object, or if they 
were exposed to blood or body fluid, over 80% said they would report to their supervisor.  
4.2. Exposure to blood and body fluids 
4.2.1 Proportion of study participants exposed to blood and body fluids 
One hundred and twelve participants (25.2%) including 27 medical doctors and 85 nurses, were 
exposed to blood and body fluids during the preceding twelve months. The total number of 
exposures was 355 including 159 sharps exposures and 196 non sharps exposures giving a rate of 
80 exposures per 100 HCWs per year in the study population and 3 exposures per HCW per year 
among the exposed participants. 
Table 4.6 shows the proportions of the study participants exposed and unexposed to blood and 
body fluids with respect to their occupation. The proportions of doctors and nurses exposed to 
blood and body fluids were 48.2% and 21.9% respectively. 
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Table 4.5..Frequency of BBF exposures  
Exposure type Number of 
exposures n (%) 
Sharps 159   (44.8) 
Non sharps 196   (55.2)) 
Total 355   (100) 
 
Table 4. 6. Frequency of BBF exposures by occupation 
 Doctors 
n  (%) 
All Nurses 
n  (%) 
Enrolled 
Nurses n 
(%) 
Enrolled 
Nurse 
Assistants  n 
(%) 
Professional 
Nurses n 
(%) 
Exposed 
n=112 (25.2) 
27 (48.2) 85 (21.9) 6 (8.7) 12 (14.8) 67 (28.2) 
Unexposed 
n=332 (74.8) 
29 (51.8) 303 (78.1) 63 (91.3) 69 (85.2) 171 (71.8) 
Total N=444 
(100) 
56 (100) 388 (100) 69 (100) 81 (100) 238 (100) 
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4.2.2 Comparison of socio-demographic characteristics of exposed and unexposed 
participants 
The mean ages of participants exposed to blood and body fluids and those not exposed to blood 
and body fluids were 38.8 years and 40.1 years respectively. There is no statistically significant 
difference between the mean ages of the two groups (Student t test = 1.1277, p = 0.26). 
Table 4.7 (below) shows that there is a statistically significant difference in exposure rate among 
the participants with regard to gender, occupation, work place, current duty post, work shift, and 
training on infection control.  Male participants are more likely to be exposed to blood and body 
fluids (p=0.025). Doctors are more likely to be exposed than nurses (p < 0.001), participants 
working at the hospital are more likely to be exposed than those working in non hospital setting 
(p=0.033). HCWs doing night shifts (p=0.001) and those working at duty posts that are more 
likely to involve performing procedures (p=0.015), are also more likely to be exposed to BBF. 
Finally, participants who have had a formal training on infection control are less likely to be 
exposed to blood and body fluids (p=0.013) than those who had no such training. 
On the other hand, there is no statistically significant difference in exposure rate among the 
participants with regard to age, work experience or training on OH/EWP. 
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Table 4.7. Comparison of socio-demographic characteristics of participants exposed to blood and 
body fluids and those not exposed to blood and body fluids 
Characteristic Total Number 
of participants 
Participants 
exposed to 
blood and body 
fluids n 
(exposure rate 
per 100 
participants) 
Participants not  
exposed to blood 
and body fluids 
n ( non exposure 
rate per 100 
participants) 
Odds Ratio 
and 
P value 
Gender    P = 0.025 
Female 391 92 (23.5) 299  (76.5)  
Male 53 20 (37.7) 33 (62.3) OR=1.97 
Age groups    P = 0.81  
< or =40 years 258 64 (24.8) 194 (75.2)   
>40 years 186 48 (25.8) 138 (74.2) OR=1.05 
Occupation    P < 0.001 
Medical 
Doctor/Dentist 
56 27 (48.2) 29 (51.8)  
Nurse 388 85 (21.9) 303 (78.1) OR=3.32 
Work Experience    P = 0.635 
< or = 20 years 362 93 (25.7) 269 (74.3) OR=1.15 
>20 years 82 19 (23.1) 63 (76.9)  
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Table 4.7 contd. Comparison of socio-demographic characteristics of participants exposed to 
blood and body fluids and those not exposed to blood and body fluids 
Characteristic Total Number 
of participants 
Participants 
exposed to 
blood and body 
fluids n 
(exposure rate 
per 100 
participants) 
Participants not  
exposed to blood 
and body fluids 
n ( non exposure 
rate per 100 
participants) 
Odds Ratio 
and 
P value 
Work place    P = 0.033 
Hospital 243 71 (29.2) 172 (70.8) OR=1.61 
Non  hospital 201 41 (20.4) 160 (79.6)  
Current duty post    P = 0.015 
More clinical 
procedures  
198 61 (30.8) 137 (69.2)  OR=0.59 
Less clinical 
procedures 
246 51 (20.7) 195 (79.3)  
Work shift    P = 0.001 
Day only 276 55 (19.9) 221 (80.1) OR=0.49 
Night only or Day 
and Night 
168 57(33.9)  111 (66.1)  
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Table 4.7 contd. Comparison of socio-demographic characteristics of participants exposed to 
blood and body fluids and those not exposed to blood and body fluids 
Characteristic Total Number 
of participants 
Participants 
exposed to 
blood and body 
fluids n 
(exposure rate 
per 100 
participants) 
Participants not  
exposed to blood 
and body fluids 
n ( non exposure 
rate per 100 
participants) 
Odds Ratio 
and 
P value 
Formal training on 
infection control 
    
P = 0.013 
No 205 63 (30.7) 142 (69.3)  
Yes 239 49 (20.5) 190 (79.5) OR=0.58 
Formal training on 
Occupational 
Health/ Employee 
Wellness Program 
   P = 0.293 
No  287 77 (26.8) 210 (73.2) OR=0.78 
Yes 157 35 (22.3) 122 (77.7)  
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4.3. Reporting of blood and body fluids exposures 
4.3.1. Proportions of exposures reported and unreported 
Table 4.8. Proportions of exposures reported and unreported    
Type of exposure Total number of 
exposures N (%) 
Exposures Reported 
n (%) 
Exposures not 
reported n (%) 
Sharps 159   (100%) 50   (31.4%) 109   (68.6%) 
Non sharps 196   (100%) 14   (7.1%) 182   (92.9%) 
Total 355   (100%) 64   (18.0%) 291   (82.0%) 
Pearson`s chi square = 35.033, P < 0.001; OR = 5.963, (95% confidence interval = 3.15-11.30) 
The table shows a higher underreporting rate for non sharps exposures compared to sharps 
exposures. Nearly 93% of non sharps exposures and 68.6% of sharps exposures were not 
reported. This association between type of exposure and underreporting rate is statistically 
significant, (p<0.001). Non sharps exposures are at significantly increased odds for being 
unreported relative to sharps exposures (OR = 5.963, 95% C.I.= 3.15 – 11.30) 
4.3.2   Comparison of participants reporting all of their exposures and those not reporting 
all of their exposures 
The mean ages of participants reporting all their exposures and those not reporting all of their 
exposures were 41 years and 38 years respectively. There is no statistically significant difference 
in the mean ages (Student`s t test = 1.5185, P = 0.1318) 
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4.3.2.1. Comparison of socio-demographic characteristics of participants reporting all of 
their exposures and those not reporting all of their exposures 
Table 4.9.Comparison of Socio-demographic characteristics of participants reporting all their 
exposures and those not reporting all their exposures  
Characteristic  Participants  
exposed to 
blood and 
body fluids  n 
(%) 
Participants 
reporting all 
exposures  n 
(%) 
 
Participants not 
reporting all 
exposures n  (%) 
Odds 
Ratio 
and 
P value 
All participants 112 (25.2%) 23 (20.5%) 89 (79.5%)  
Gender    P = 1.000* 
Female 92 (82.1%) 19 (20.7%) 73 (79.3%) OR=0.96 
Male 20 (17.9%) 4 (20.0%) 16 (80.0%)  
Age groups    P = 0.137 
< or = 40years 64 (57.2%) 10 (15.6%) 54 (84.4%) OR=2.01 
> 40years 48 (42.8%) 13 (27.1%) 35 (72.9%)  
Occupation    P =0.059*  
Medical Doctor/Dentist 27 (24.1%) 2 (7.4%) 25 (92.6%)  
 Nurse 85 (75.9%) 21 (24.7%) 64 (75.3%) OR=4.10 
Work Experience groups    P = 0.494 
< or = 20years 93 (83.0%) 18 (19.4%) 75 (80.6%) OR=1.49 
>20years 19 (17.0%) 5 (26.3%) 14 (73.7%)  
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Table 4.9. contd.  Comparison of Socio-demographic characteristics of participants reporting all 
exposures and those not reporting all of their exposures 
Characteristic  Participants  
exposed to 
blood and 
body fluids  n 
(%) 
Participants 
reporting all 
exposures  n 
(%) 
 
Participants not 
reporting all 
exposures n  (%) 
Odds 
Ratio 
and 
P value 
Work place    P = 0.714 
Clinic 26 (23.2%) 6 (23.1%) 20 (76.9%) OR=0.51 
Community Health Centre 15 (13.4%) 2 (13.3%) 13 (86.7%) OR=0.89 
Hospital 71 (63.4%) 15 (21.1%) 56 (78.9%)  
Current Duty Post    P = 0.098 
More clinical procedures 61 (54.5%) 9 (14.8%) 52 (85.2%) OR=2.19 
Less clinical procedures 51 (45.5%) 14 (27.5%) 37 (72.5%)  
Work shift (N = 111)    P = 0.452 
Day only 55 (49.6%) 13 (23.6%) 42 (76.4%) OR=0.702 
Day and Night 56 (50.4%) 10 (17.9%) 46 (82.1%)  
Formal Training on 
Infection Control 
   P = 0.658 
No formal training  63 (56.3%) 12 (19.0%) 51 (81.0%) OR=1.23 
Had formal training 49 (43.7%) 11 (22.4%) 38 (77.6%)  
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Table 4.9. contd. Comparison of socio-demographic characteristics of participants reporting all 
exposures and those not reporting all of their exposures 
Characteristic  Participants  
exposed to 
blood and 
body fluids n 
(%) 
Participants 
reporting all 
exposures n 
(%) 
 
Participants not 
reporting all 
exposures n  (%) 
Odds 
Ratio 
and 
P value 
Formal Training on 
OH/EWP 
    
P = 0.544 
No formal training 77 (68.8%) 12 (15.6%) 65 (84.4) OR=2.48 
Had formal training 35 (31.2%) 11 (31.4%) 24 (68.6%)  
Familiarity with protocol 
for reporting exposures 
(N=99) 
   P =0.510*  
Not familiar with protocol 15 (15.2%) 2 (13.3%) 13 (86.7%) OR=2.03 
Familiar with protocol 84 (84.8%) 20 (23.8%) 64 (76.2%)  
First contact person in 
event of exposure 
   P =0.273*  
Supervisor 85 (75.9%) 20 (23.5%) 65 (76.5%) OR=0.406 
Not supervisor 27 (24.1%) 3 (11.1%) 24 (88.9%)  
*Fisher`s exact 
Table 4.9 above shows that most of the participants exposed to blood and body fluids 
underreported their exposures. Only 20.5% of participants exposed to blood and body fluids 
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reported all their exposures. The remainder, (79.5%), reported some or none of their exposures. 
There is no statistically significant association between the socio-demographic characteristics 
and reporting of all exposures as shown by the P values. 
4.3.3. Comparison of participants reporting none of their exposures and those reporting at 
least one of their exposures 
The mean age of participants reporting none of their exposures was 38.4 years while that of 
participants reporting at least one of their exposures was 39.6 years. There is no statistically 
significant difference between the mean ages (Student t test = 0.6866, P=0.4938). 
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4.3.3.2. Comparison of socio-demographic characteristics of participants reporting none of 
their exposures and those reporting at least one of their exposures 
Table 4.10. Comparison of socio-demographic characteristics of participants reporting none of 
their exposures and those reporting at least one of their exposures 
Characteristic Number of       
Participants  
exposed to 
blood and 
body fluids  n 
(%) 
Participants 
reporting 
none of their 
exposures 
n  (%) 
Participants 
reporting at 
least one of 
their 
exposures  
n   (%) 
Odds 
Ratio  
and 
P value 
All participants 112 (25.2%) 68 (60.7%) 44 (39.3%)  
Gender    P = 0.563 
Female 92 (82.1%) 57 (62.0%) 35 (38.0%) OR=0.75 
Male 20 (17.9%) 11 (55.0%) 9 (45.0%)  
Age groups    P = 0.219 
< or = 40years 64 (57.2%) 42 (65.6%) 22 (34.4%) OR=0.62 
> 40years 48 (42.8%) 26 (54.2%) 22 (45.8%)  
Occupation    P = 0.529 
Medical Doctor/Dentist 27 (24.1%) 15 (55.6%) 12 (44.4%)  
 Nurse 85 (75.9%) 53 (62.4%) 32 (37.6%) OR=1.33 
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Table 4.10. contd. Comparison of socio-demographic characteristics of participants reporting 
none of their exposures and those reporting at least one of their exposures 
Characteristic Number of       
Participants 
exposed to 
blood and 
body fluids n 
(%) 
Participants 
reporting 
none of their 
exposures n 
(%) 
Participants 
reporting at 
least one of 
their 
exposures n 
(%) 
Odds 
Ratio 
and 
P value 
Work Experience groups    P = 0.811 
< or = 20years 93 (83.0%) 56 (60.2%) 37 (39.8%) OR=1.13 
>20years 19 (17.0%) 12 (63.2%) 7 (36.8%)  
Work place    P = 0.578 
Clinic 26 (23.2%) 17 (65.4%) 9 (34.6%)  
Community Health Centre 15 (13.4%) 11 (73.3%) 4 (26.7%) OR=1.46 
Hospital 71 (63.4%) 40 (56.3%) 31 (43.7%) OR=0.68 
Current Duty Post    P = 0.445 
More clinical procedures 61 (54.5%) 39 (63.9%) 22 (36.1%)  
Less clinical procedures 51 (45.5%) 29 (56.9%) 22 (43.1%) OR=0.744 
Work shift    P = 0.756 
Day only 55 (49.6%) 34 (61.8%) 21 (38.2%)  
Day and Night 56 (50.4%) 33 (58.9%) 23 (41.1%) OR=0.89 
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Table 4.10. contd.  Comparison of socio-demographic characteristics of participants reporting 
none of their exposures and those reporting at least one of their exposures 
Characteristic Number of       
Participants  
exposed to 
blood and 
body fluids n 
(%) 
Participants 
reporting 
none of their 
exposures 
n  (%) 
Participants 
reporting at 
least one of 
their 
exposures  
n  (%) 
Odds 
Ratio 
and 
P value 
Formal Training on 
Infection Control 
    
P = 0.922 
No formal training  63 (56.3%) 38 (60.3%) 25(39.7%)  
Had formal training 49 (43.7%) 30 (61.2%) 19 (38.8%) OR=1.04 
Formal Training on 
OH/EWP 
   P = 0.917 
No formal training 77 (68.8%) 47 (61.0%) 30 (39.0%) OR=0.96 
Had formal training 35 (31.2%) 21 (60.0%) 14 (40.0%)  
Familiarity with protocol 
for reporting exposures 
N=99 
   P = 0.591 
Not familiar with protocol 15 (15.2%) 8 (53.3%) 7 (46.7%)  
Familiar with protocol 84 (84.8%) 51 (60.7%) 33 (39.3%) OR=1.35 
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Table 4.10. contd. Comparison of socio-demographic characteristics of participants reporting 
none of their exposures and those reporting at least one of their exposures 
Characteristic Number of       
Participants  
exposed to 
blood and 
body fluids n 
(%) 
Participants 
reporting 
none of their 
exposures  n  
(%) 
 
Participants 
reporting at 
least one of 
their 
exposures  
n  (%) 
Odds 
Ratio 
and 
P value 
First contact person in 
event of exposure 
    
P = 0.529 
Supervisor 85 (75.9%) 53 (62.4%) 32 (37.6%)  
Not supervisor 27 (24.1%) 15 (55.6%) 12 (44.4%) OR=0.76 
 
Table 4.10 above shows that 60.7% of participants exposed to blood and body fluids reported 
none of their exposures while only 39.3% reported at least one exposure. There is no statistically 
significant association between the socio-demographic characteristics and reporting of at least 
one exposure. 
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4.3.4. Association between socio-demographic characteristics and underreporting of blood 
and body fluid exposures. 
4.3.4.1. Gender and underreporting of blood and body fluid exposures  
Table 4.11. Gender and underreporting of blood and body fluid exposures                                         
Gender All exposures 
N = 355  
Exposures reported 
n (%)  
Exposures not 
reported n (%) 
Female 251 48 (19.1) 203 (80.9) 
Male 104 16 (15.4) 88 (84.6) 
Pearson chi square = 0.695, P = 0.404 
This result indicates that there is no statistically significant association between gender and 
underreporting of exposures (Pearson chi square = 0.695, p=0.404) 
4.3.4.2. Age groups and underreporting of blood and body fluid exposures 
Table 4.12. Age groups and underreporting of blood and body fluid exposures 
Age group All 
exposures 
N = 355 
Exposures reported  
n (%) 
Exposures not  
reported n 
(%) 
Odds Ratio 
 
< or = 30 years 73 12 (16.4) 61 (83.6) 1.000 
31-40 years 103 20 (19.4) 83 (80.6) 0.816 
41-50 years 122 28 (23.0) 94 (77.0) 0.660 
> 50 years 57 4 (7.0) 53 (93.0) 2.607 
Pearson chi square = 6.086, P= 0.014 
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The result (table 4.12) shows that there is a statistically significant association between age and 
underreporting of exposures.  Participants who are more than 50 years old are at increased odds 
for not reporting their exposures compared to those aged 30 years or less. (OR=2.607, P= 0.014) 
4.3.4.3. Occupation and underreporting of blood and body fluids exposure 
Table 4.13. Occupation and underreporting of blood and body fluid exposure 
Occupation All exposures 
N 
Exposures 
reported n 
(%) 
Exposures  
not reported n 
(%) 
Odds Ratio 
 
Doctor/Dentist 176 22 (12.5) 154 (87.5) 2.146 
Nurse 179 42 (23.5) 137 (76.5) 1.000 
Pearson chi square = 6.496, P = 0.011, OR = 2.146, (95% C.I= 1.22-3.76) 
This result (table 4.13) indicates that there is a statistically significant association between 
occupation and underreporting of accidental exposures to blood and body fluids (Pearson chi 
square = 6.496, P = 0.011). Medical doctors and dentists are at increased odds for not reporting 
their exposures compared to nurses (OR= 2.146, 95% confidence interval = 1.22-3.76) 
4.3.4.4. Work experience and underreporting of blood and body fluid exposure 
Table 4.14. Work experience group and underreporting of blood and body fluid exposure 
Work experience 
(years) 
All 
exposures 
Exposures reported 
 n (%) 
Exposures not  
reported n (%) 
Odds Ratio 
 
< or = 20 years 262 54 (20.6) 208 (79.4) 1.000 
>  20 years 93 10 (10.7) 83 (89.3) 2.155 
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Pearson chi square = 3.8711, P = 0.049, OR = 2.155, (95% C.I =1.0477-4.4320) 
This result (table 4.14) indicates that there is a statistically significant association between work 
experience and underreporting of blood and body fluid exposures (Pearson chi square = 3.8711, 
P= 0.049). Participants who have worked for more than 20 years were at increased odds for not 
reporting exposures relative to those who have worked for 20 yrs or less (0R= 2.155, 95% C.I = 
1.0477-4.4320) 
4.3.4.5. Workplace and underreporting of blood and body fluid exposure 
Table 4.15..Workplace and underreporting of blood and body fluid exposure 
Work place All exposures Exposures reported 
n (%) 
Exposures not 
reported n (%) 
Clinic 67 12 (18.0) 55 (82.0) 
CHC 53 5 (9.4) 48 (90.6) 
Hospital 235 47 (20.0) 188 (80.0) 
Pearson chi square= 1.9837, P= 0.159 
The result indicates that there is no statistically significant association between work place and 
underreporting of blood and body fluid exposures (Pearson chi square= 1.983, P = 0.159) 
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4.3.2.6. Duty post and underreporting of blood and body fluid exposure 
Table 4.16…Duty post and underreporting of blood and body fluid exposure 
Duty post All exposures Exposures reported 
n (%) 
Exposures not 
reported n (%) 
More clinical 
procedures 
226 37 (16.4) 189 (83.6) 
Less clinical 
procedures 
129 27 (21.0) 102 (79.0) 
Pearson chi square= 0.8669, P= 0.352 
This result indicates that there is no statistically significant association between duty post and 
underreporting of blood and body fluid exposures (Pearson chi square= 0.8669, P=0.352). 
4.3.2.7. Work shift and underreporting of blood and body fluid exposure 
Table 4.17… Work shift and underreporting of blood and body fluid exposure 
Work shift All Exposures Exposures reported 
n (%) 
Exposures not 
reported n (%) 
Day only 139 26 (18.7) 113 (81.3) 
Night only and Day 
and Night 
216 38 (17.6) 178 (82.4) 
Pearson chi square = 0.0697, P = 0.792 
The result indicates that there is no statistically significant association between work shift and 
underreporting of blood and body fluid exposures (Pearson chi square = 0.0697, P = 0.792). 
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4.3.2.8. Training on Infection Control and underreporting of blood and body fluid 
exposure 
Table 4.18..Training on Infection Control and underreporting of blood and body fluid exposures 
Infection Control 
Training 
All exposures Exposures reported 
n (%) 
Exposures not 
reported n (%) 
Had training on 
infection control 
121 28 (23.1) 93 (76.9) 
Did not have training 
on infection control 
234 36 (15.4) 198 (84.6) 
Pearson chi square = 2.7429, P = 0.098 
The result indicates that there is no statistically significant association between training on 
infection control and underreporting of blood and body fluid exposures (Pearson chi square = 
2.7429, P= 0.098). 
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  4.3.2.9. Training on Occupational Health or Employee Wellness and underreporting of 
blood and body fluid exposure 
Table 4.19..Training on occupational health or employee wellness and underreporting of blood 
and body fluid exposures 
Training on 
OH/EWP 
All Exposures Exposures reported 
n (%) 
Exposures not 
reported n (%) 
Had training on 
OH/EWP 
81 17 (21.0) 64 (79.0) 
Did not have training 
on OH/EWP 
274 47 (17.2) 227 (82.8) 
Pearson chi square = 0.3896, P = 0.533 
The result shows that there is no statistically significant association between training on 
Occupational health or Employee Wellness Program and underreporting of blood and body fluid 
exposures (Pearson chi square = 0.3896, P = 0.533). 
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4.3.2.10. Familiarity with protocol for reporting exposures and underreporting of 
exposures 
Table 4.20…Familiarity with protocol for reporting exposures and underreporting of exposures 
Familiarity with 
protocol N=290 
All exposures Exposures reported 
n (%) 
Exposures not 
reported n (%) 
Familiar with protocol 260 47 (18.1) 213 (81.9) 
Not familiar with 
protocol 
30 8 (26.7) 22 (73.3) 
Pearson chi square = 0.793, P=0.373 
This result indicates that there is no statistically significant association between being familiar 
with protocol for reporting of blood and body fluid exposures and underreporting of such 
exposures (Pearson chi square = 0.793, P = 0.373).  
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4.4. Reason for not reporting exposures 
Table 4.21. Reason for not reporting exposures given by 89 participants who had an exposure 
they did not report  (more than one response allowed) 
 Reason for not reporting exposure ( n=89) Frequency % 
I did not have time to report 38 42.7 
I did not know the reporting procedure 14 15.7 
I was concerned about confidentiality 20 22.5 
I thought I might be blamed or get in trouble for having the exposure 11 12.4 
I thought the source patient was low risk for HIV 22 24.7 
I thought the source patient was low risk for Hepatitis B or C 9 10.1 
I thought the type of exposure was low risk for HIV 19 21.3 
I thought the type of exposure was low risk for Hepatitis B or C 9 10.1 
I did not think it was important to report 15 16.9 
I did not want to know my HIV status 1 1.1 
I did not want staff of this facility to know my HIV status 12 13.5 
I already knew my HIV status 5 5.6 
Other 0 0 
 
Eighty nine participants who had an exposure to blood and body fluids that they did not report 
answered this section of the questionnaire. There were no additional reasons given by the 
participants other than the ones on the questionnaire. Participants could indicate more than one 
reason for not reporting exposures. From table 4.24 above, the most frequent reason given by the 
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participants for not reporting blood and body fluid exposures is perceived lack of time. Over 
forty percent (42.7%) of the participants who had an exposure they did not report said they did 
not have time to report. This is followed by perceived low risk of source patient for HIV 
(24.7%). Twenty percent of the participants were concerned about confidentiality and 13.5% did 
not want staff of the facility to know their HIV status. 
4.4.1. Reason for not reporting exposure by occupation 
Table 4.22. Reason for not reporting exposure by occupation ( more than one response allowed) 
Reason for not reporting exposure Frequency 
n 
Doctors 
N=25 
n (%) 
Nurses 
N=64       
n (%) 
I did not have time to report 38 14 (56.0%) 24(37.5%) 
I did not know the reporting procedure 14 4 (16.0%) 10(15.6%) 
I was concerned about confidentiality 20 4 (16.0%) 16(25.0%) 
I thought I might be blamed or get in trouble for 
having the exposure 
11 0 11(17.2%) 
I thought the source patient was low risk for HIV 22 9 (36.0%) 13(20.3%) 
I thought the source patient was low risk for Hepatitis 
B or C 
9 4 (16.0%) 5(7.8%) 
I thought the type of exposure was low risk for HIV 19 8 (32.0%) 11(17.2%) 
I thought the type of exposure was low risk for 
Hepatitis B or C 
9 4 (16.0%) 5(7.8%) 
I did not think it was important to report 15 6 (24.0%) 9(14.1%) 
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Table 4.22 contd. Reason for not reporting exposure by occupation ( more than one response 
allowed) 
Reason Frequency 
n 
Doctors 
N=25 
n (%) 
Nurses 
N=64       
n (%) 
I did not want to know my HIV status 1 0 1(1.6%) 
I did not want staff of this facility to know my HIV 
status 
12 1(4.0%) 11(17.2%) 
I already knew my HIV status 5 0 5(7.8%) 
Other 0 0 0 
 
In table 4.22, the most frequently reported reason for not reporting exposures was perceived lack 
of time for both doctors and nurses although a greater percentage of doctors than nurses reported 
this (56.0% versus 37.5%). A greater percentage of nurses (25%) were concerned about 
confidentiality whereas a greater percentage of doctors did not report exposures due to perceived 
low risk of infection. 
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4.4.2 Reason for not reporting exposure by workplace 
Table 4.23. Reason for not reporting exposures by workplace (more than one response allowed) 
Reason for not reporting exposure Frequency Clinic 
N=20 
n  (%) 
CHC 
N=13 
n (%) 
Hospital 
N=56 
n (%) 
I did not have time to report 38 11(55.0%) 5(38.5%) 22(39.3%) 
I did not know the reporting procedure 14 1(5.0%) 0 13(23.2%) 
I was concerned about confidentiality 20 1(5.0%) 5(38.5%) 14(25.0%) 
I thought I might be blamed or get in trouble 
for having the exposure 
11 6(30.0%) 2(15.4%) 3(5.4%) 
I thought the source patient was low risk for 
HIV 
22 2(10.0%) 4(30.8%) 16(28.6%) 
I thought the source patient was low risk for 
Hepatitis B or C 
9 2(10.0%) 3(23.1%) 4(7.1%) 
I thought the type of exposure was low risk 
for HIV 
19 6(30.0%) 4(30.8%) 9(16.1%) 
I thought the type of exposure was low risk 
for Hepatitis B or C 
9 3(15.0%) 3(23.1%) 3(5.4%) 
I did not think it was important to report 15 4(20.0%) 2(15.4%) 9(16.1%) 
I did not want to know my HIV status 1 0 0 1(1.8%) 
I did not want staff of this facility to know my 
HIV status 
12 0 2(15.4%) 10(17.9%) 
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Table 4.23 contd. Reason for not reporting exposures by workplace (more than one response 
allowed) 
Reason for not reporting exposure Frequency Clinic 
N=20 
n  (%) 
CHC 
N=13 
n (%) 
Hospital 
N=56 
n (%) 
I already knew my HIV status 5 1(5.0%) 1(7.7%) 3(5.4%) 
Other 0 0 0 0 
 
Regarding workplace, lack of time was still the most frequently reported reason for not reporting 
exposures with the greatest proportion seen at the clinics where more than half the participants 
(55.0%) reported this. A greater percentage of participants working in the CHC and hospital 
were concerned about confidentiality (38.5% and 25.0% respectively). This is further indicated 
by the fact that no participant from the clinics reported not wanting staff at their facility to know 
their HIV status as a reason for not reporting exposures. 
 
 
 
 
 
 
54 
 
4.5. Post Exposure Experience  
4.5.1. Place of care after reporting exposure to blood or body fluids 
Table 4.24..Place of care after reporting exposure to blood and body fluid 
 OH/EWP Infection  
control 
Emergency 
room 
Personal 
physician 
Outpatient 
clinic 
Did 
not 
receive 
care 
Other 
(colleague) 
Clinic 
(n=9) 
5(55.6%) 0 3(33.3%) 0 0 0 1(11.1%) 
CHC 
(n=4) 
0 0 1(25.0%) 1(25.0%) 2(50.0%) 0 0 
Hospital 
(n=31) 
15(48.4%) 4(12.9%) 9(29.0%) 0 3(9.7%) 0 0 
Total 
(n=44) 
20(45.5%) 4(9.0%) 13(29.5%) 1(2.3%) 5(11.4%) 0 1(2.3%) 
 
Table 4.24 shows that the most frequently reported place of care after an exposure is the 
occupational health /employee wellness program followed by the emergency room. 
4.5.2. Participants` rating of services at the place where they received care after exposure 
to blood and body fluids 
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Table 4.25. Responses of participants reporting exposures to Likert-type questions on post 
exposure experience  
Question Strongly  
Disagree 
n (%) 
Disagree 
n (%) 
Neither 
Agree 
nor 
Disagree 
n (%) 
Agree     
n (%) 
Strongly  
Agree n 
(%) 
(1) I was seen in a timely manner 1(2.3%) 4(9.1%) 13(29.6%) 17(38.6%) 9(20.4%) 
(2) I was given sufficient 
information to make a decision 
about post exposure treatment 
0(0%) 4(9.1%) 14(31.8%) 16(36.4%) 10(22.7%) 
(3) My questions were answered to 
my satisfaction 
0(0%) 2(4.6%) 19(43.2% 16(36.4%) 7(15.9%) 
(4) I was encouraged to call or 
come back if I had any concerns 
3(6.8%) 6(13.6%) 13(29.6%) 16(36.4%) 6(13.6%) 
(5) Staff made me feel that it was 
important to report my exposure 
0(0%) 5(11.4%) 12(27.3%) 23(52.3%) 4(9.1%) 
(6) I did not feel rushed during my 
visit 
0(0%) 3(6.8%) 14(31.8%) 20(45.5%) 7(15.9%) 
(7) The place where I received 
treatment was convenient for me 
4(9.1%) 7(15.9%) 4(9.1%) 17(38.6%) 12(27.3%) 
 
56 
 
Overall, the participants` rating of services at their place of care after exposure to blood and body 
fluids was favorable. The frequencies of their responses to the individual items on the Likert- 
type scale are shown in table 4.25. As seen from the table, 38.6% of the participants rating these 
services agreed that they were seen in a timely manner. Nearly 30% neither agreed nor disagreed 
and 20.4% strongly agreed. Only 9.1% and 2.3% disagreed and strongly disagreed respectively 
that they were seen in a timely manner.  Figure 4.2 shows that the most frequent response to the 
questions was “agree” with the exception of question 3 ( “my questions were answered to my 
satisfaction”) to which the most frequent response was neither agree nor disagree (43.3%)  
closely followed by agree (36.4%). 
Figure 4.2.Bar chart showing the post exposure experience of participants who reported their 
exposures 
 
Question 1 Question 2 Question 3 Question 4 Question 5 Question 6 Question 7 
2.30% 
0% 0% 
6.80% 
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9.10% 9.10% 9.10% 
4.60% 
13.60% 
11.40% 
6.80% 
15.90% 
29.60% 
31.80% 
43.20% 
29.60% 
27.30% 
31.80% 
9.10% 
38.60% 
36.40% 36.40% 36.40% 
52.30% 
45.50% 
38.60% 
20.50% 
22.70% 
15.90% 
13.60% 
9.10% 
15.90% 
27.30% 
Post exposure experience  
Strongly disagree Disagree Neither agree nor disagree Agree Strongly agree 
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Table 4.26. Responses of clinic staff reporting exposures to Likert-type questions on post 
exposure experience 
Question Strongly  
Disagree 
n (%) 
Disagree 
n (%) 
Neither 
Agree 
nor 
Disagree 
n (%) 
Agree 
n (%) 
Strongly  
Agree 
 n (%) 
(1) I was seen in a timely manner 0% 0% 5(55.6%) 2(22.2%) 2(22.2%) 
(2) I was given sufficient 
information to make a decision 
about post exposure treatment 
0(0%) 2(22.2%) 4(44.4%) 1(11.1%) 2(22.2%) 
(3) My questions were answered to 
my satisfaction 
0(0%) 1(11.1%) 4(44.4%) 3(33.3%) 1(11.1%) 
(4) I was encouraged to call or 
come back if I had any concerns 
1(11.1%) 2(22.2%) 3(33.3%) 3(33.3%) 0% 
(5) Staff made me feel that it was 
important to report my exposure 
0(0%) 3(33.3%) 3(33.3%) 2(22.2%) 1(11.1%) 
(6) I did not feel rushed during my 
visit 
0(0%) 1(11.1%) 4(44.4%) 4(44.4%) 0% 
(7) The place where I received 
treatment was convenient for me 
4(44.4%) 5(55.6%) 0% 0% 0% 
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However, of note in table 4.26 as well as in figure 4.3 is the fact that the rating by participants 
working at the clinics, of the services at their place of care after exposure to blood and body 
fluids, was not as favorable.  Majority of these participants received care at the OH/EWP which 
is only available at the CHC or hospital. Most frequently, the participants were ambivalent in 
their rating of the questions with “neither agree nor disagree” as the most frequent response to all 
but one question. However, all the participants working at the clinics either disagreed (55.6%) or 
strongly disagreed (44.4%) that the place where they received care was convenient for them.   
Figure 4.3.Bar chart showing the post exposure experience of clinic staff reporting their BBF 
exposures 
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                                                                  CHAPTER 5 
                                                                 DISCUSSION 
In this chapter, the results of the study are discussed and compared with those of similar studies 
that had been done on the subject matter. 
5.1 Response Rate 
The overall response rate for this study was 90.1%. Interestingly, there was a response rate of 
100% from the clinics and contrary to most studies doctors had a higher response rate than 
nurses (96.6% versus 89.7%). Several factors are known to increase response rates in research 
surveys. They include:  time it takes to complete the survey, use of incentives, increasing the 
number of contacts with participants, and perceived benefit from participating in the survey.44 
The high response rate in this study may be due to a number of reasons namely: 
(1) The research involved a topic that staff cared much about as it is about their safety and 
welfare.  
(2) The familiarity of the researcher with the study participants as the researcher had worked 
in most of the facilities at some point during his training.  
(3) The facility managers were telephonically contacted prior to each visit to their facilities 
by the researcher. These telephone calls increasingly personalized the interaction with the 
managers as well as with the rest of the participants.
44
   
(4) The questionnaire was relatively short with only 18 items. It took the last participant in 
the pilot study 16 minutes to answer the questionnaire.  
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5.2. Socio-demographic characteristics 
Just over 88% of the study participants were female. This compares with the findings of a similar 
study done in Switzerland
5
 in which 73% of the participants were female. The mean age of the 
study participants was 39.8 years. Again this compares with 40.2 years found in the Swiss study 
above. Of particular interest is the relatively high proportion of participants who were more than 
50 years old (16.7%). This may be due to the policy of recruiting retired HCWs by the provincial 
and local health authorities to address skills shortage in the health sector. 
 The majority of participants in this study were nurses (87.4%) as was reported by Sabbah et al
45
 
in a similar study in India (82%), although Guo
46
 and his colleagues reported a nurse – doctor 
ratio of 2.3:1 in Taiwan. Over 50% of the participants were professional nurses contrary to the 
report by Wildschut et al
47
 in 2008 that 43.86% of nurses in South Africa were professional 
nurses. This increase in the proportion of professional nurses working in the primary public 
health care setting may be accounted for by the current salary dispensation for specialist PHC 
nurses and the fact that lower cadre nurses are now being encouraged to undertake bridging 
courses to become professional nurses.  
The median work experience was 8.5 years compared to 7 years reported by Janjua et al.
48
  
Nearly 80% of the participants have worked in their current duty post for at least 2 years. This 
means that in the majority of cases, BBF exposures sustained by the participants in the previous 
12 months would have been sustained in their current duty posts. More than fifty three percent 
(53.8%) and 35.4% of the participants reported having had formal training on infection control 
and employee wellness program respectively. This is comparable to 50.8% found by Mbaisi
49
 in 
Kenya. 
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5.3. Exposure to blood and body fluids 
This study shows that 25.2% (112) of the participants had at least one incident of exposure to 
blood or body fluid during the preceding twelve months. The number of exposures per 
participant varied from 1 to 10, with a total number of 355 BBF exposures, giving a rate of 80 
exposures per 100 HCWs per year among the study participants, and 3 exposures per HCW per 
year among participants exposed to blood and body fluids. These findings indicate that HCWs in 
the PHC setting are at high risk of occupational exposure to BBF and that this risk approximates 
that of HCWs at secondary and tertiary health care settings.
4
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Regarding the type of exposure, 159 sharps exposures (44.8%) and 196 non sharps exposures   
(55.2%) were recalled by the participants in the preceding twelve months giving a sharps 
exposure rate of 35.8 per 100 HCWs and non sharps exposure rate of 44 per 100 HCWs. A 
sharps exposure rate of 19.3 per 100 HCWs per year was reported among non hospital based 
nurses in New York by Gershon et al
51
 while Butshashvili et al
52
 reported 46 non sharps 
exposures per 100 HCWs in Georgia. The lower sharps exposure rate in New York may be due 
to the use of safety engineered medical devices following the introduction of the Needlestick 
Safety and Prevention Act in 2001. The implementation of the act was associated with a 36% 
decrease in the rate of injury from hollow-bore needles.
53
 In Witbank hospital South Africa, 
Lachowicz
4
 found that 74.5% of exposures recalled were sharps and only 25.5% were non sharps 
exposures. As earlier mentioned the respective figures for this study are 44.8% (sharps 
exposures) and 55.2% (non sharps exposures). Witbank hospital is a level 2 hospital in 
Mpumalanga province of South Africa. It is a referral hospital for primary health care facilities 
around the area. It is therefore probable that the higher rate of recalled sharps exposures there is 
attributable to the higher rate of performance of surgical procedures in the hospital.  
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5.4. Determinants of exposure to blood and body fluids. 
Varied rates of exposure to blood and body fluids have been reported by various studies both 
locally and internationally. The reported rates range from 0.9 exposures per 100 HCWs per year 
to 284 exposures per 100 HCWs per year.
54
  This study shows a rate of 80 exposures per 100 
HCWs per year among the participants. Several factors have been identified as determinants of 
blood and body fluid exposure. Some studies have shown that doctors have higher blood and 
body fluid exposure rates than nurses.
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55
 On the other hand, there have been a number of 
studies reporting higher rates among nurses. 
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61
 However, in South Africa, there seems 
to be some consistency in the reports with doctors having higher exposure rates than nurses.
4
 
This is further supported by this study in which 48.2% of doctors reported having at least one 
incident of exposure to blood and body fluid in the preceding 12 months compared to 21.9% of 
nurses (p<0.001). Whether this reflects the scope of duty or the population sizes of the groups in 
this study is uncertain. 
 This study also shows that female HCWs are more likely to be exposed to blood and body fluids 
(p=0.025) as previously reported by Voide C et al
5
 and Naderi et al
62
 although Dement et al
50
 
reported higher rates among male HCWs. However, this finding may be due to a higher 
proportion of females in the study sample. 
Other factors shown by this study to be associated with exposure to blood and body fluids are 
workplace, duty post, work shift and formal training on infection control. Hospital based HCWs 
were found to be more likely to be exposed to blood and body fluids than non hospital based 
HCWs (p=0.033). Staff working at duty posts where more clinical procedures are done are also 
more likely to be exposed to BBF (p=0.015) as previously reported by Hosoglu et al
63
 in Turkey. 
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Similarly staff involved in night shift are more likely to be exposed to BBF than those involved 
with day shift alone (p=0.001). This association has also been previously reported by Mbaisi
49
 
and by Patrician et al.
69
 It is not clear though whether this is related to the workload of the HCWs 
as night shifts are known to be less staffed than day shifts. Formal training on infection control 
was also found to correlate with exposure to blood and body fluids. HCWs who had formal 
training on infection control were less likely to be exposed to blood and body fluid (p=0.013) as 
has been reported previously
48
 This perhaps is due to a higher compliance rate with universal 
precautions or standard precautions or improved awareness and skills. Strikingly, this study did 
not show a significant association between work experience and exposure to blood and body 
fluids. Staff members who had worked for more than 20 years were no more likely to be exposed 
to BBF than those who had worked for 20 years or less (p=0.635). This is contrary to findings of 
studies done in secondary and tertiary care facilities. Gershon et al
51
 had reported that highly 
experienced nurses (>22 year tenure in the field) were more likely to sustain needlestick injury. 
Nwankwo and Aniebue
64
 reported that senior registrars were more likely than junior registrars 
and medical officers to be exposed to BBF. 
5.5. Underreporting of BBF exposures 
Reporting of   BBF exposures is vital in the fight against blood borne pathogens.  It allows the 
staff to receive appropriate, prompt, medical assessment, counseling and treatment including post 
exposure prophylaxis which has been shown to reduce the risk of HIV seroconversion by 79%.
38
  
This way, the staff, their families and the public will be protected. In the event that a HCW 
becomes infected through accidental BBF exposure, reporting enables him to get appropriate 
compensation based on the Compensation for Occupational Injuries and Diseases Act (COIDA).  
64 
 
Underreporting of exposures results in underestimation of the overall occupational risk of 
acquiring BBP infection.
65
  Through documenting of exposures, it is possible to identify causes 
of BBF exposures and prevent them from occurring again. This way, staff members are kept on 
the job and costs are reduced on the long run. Reporting of exposures is necessary to provide the 
evidence that is required to analyze preventive measures that have been put in place.  
Underreporting of BBF exposures is well documented in the literature with rates between 22% 
and 82% reported.
66
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 In this study, 82% of BBF exposures among the study participants were 
not reported to a supervisor or appointed person.  Nearly 93% of non sharps exposures and over 
68% of sharps exposures were not reported and this difference in underreporting rates between 
sharps and non sharps exposures was statistically significant (p<0.001, OR=5.963, 95% C.I. = 
3.15- 11.30) as was found by Kessler et al.
35
 Only 20.5% of HCWs exposed to BBF reported all 
their exposures compared to 73.1% reported in Switzerland.
5
 This study also showed that more 
than 60% of the participants did not report any of their exposures to BBF while less than 40% 
reported at least one exposure.  
The only socio-demographic characteristics of the participants in this study that were found to 
have statistically significant association with underreporting rates were age, occupation and work 
experience. HCWs aged 30 and less were more likely to report exposures than participants aged 
50 and above (OR=2.607, p=0.014). It is unclear whether this is due to a lower overall 
motivation to maintain health on the part of older HCWs or due to the phenomenon of 
“desensitization”: the more a HCW is exposed to BBF-exposure prone activities and the more 
BBF exposures are sustained, the more relaxed the HCW becomes with respect to reporting. The 
latter seems more likely as it could explain why the three variables are associated with 
underreporting since the variables are also associated with high BBF exposure rates. This 
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association has been previously reported in the literature among health care workers in secondary 
and tertiary care levels.
5
 
31
 
Although not statistically significant, the association between training on infection control and 
underreporting of BBF exposures is quite an important one. Twenty three percent of exposures 
among participants who had training on infection control were reported compared to only 15.4% 
among those without training on infection control. The association is even more important when 
one considers the fact that there is a significant association between training on infection control 
and occurrence of BBF exposures possibly due to more compliance with standard precautions. It 
is therefore hoped that the more educated staff are about infection control, the less likely they are 
to experience BBF exposure and the more likely they are to report any exposures experienced.   
5.6. Reason for underreporting of blood and body fluid exposures 
Reasons for underreporting of exposures to BBF have also been studied extensively in the 
secondary and tertiary care settings and include lack of time, perceived low risk of infection 
either because of the nature of the exposure or the source patient, lack of confidentiality, poor 
knowledge of reporting procedure, and fear of being blamed for the exposure among others. The 
most commonly reported reasons in the literature are perceived low risk of infection and lack of 
time.
5
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 This study found that the most frequent reason for not reporting BBF exposure among PHC 
workers is lack of time as reported by 42.7% of the participants. It must be noted however, that 
each participant could give multiple reasons. The ongoing decentralization of health services by 
the department of health, if not matched with increased staffing, means that the work load at 
these PHC facilities can only increase. This increase in workload, coupled with the emphasis on 
66 
 
productivity, causes HCWs to work faster, which in turn limits their attention to their own 
safety.
69
 This is evident in the high frequency of the reason of “lack of time” among staff 
working at the clinics (55.0%). These clinics do not have on-site infection control or employee 
wellness officer. Furthermore, there may not be a doctor at these facilities for immediate 
assessment of staff with BBF exposure.  The result is that workers are expected to report their 
BBF exposures to their immediate supervisor, who may not be at the clinic depending on the 
position or grade level of the staff, and then proceed to another facility (CHC or hospital) for 
assessment and further management of their exposure.  
Additionally, staff members often complain about the lengthy forms they have to fill out and the 
amount of time it takes them to get the required signatures of their supervisors when they report 
their BBF exposures. They are therefore away from work for prolonged period of time due to 
these logistic issues. This has a heavy impact on their colleagues and patients in facilities with 
only a few staff members. Indeed, services may temporarily grind to a halt in these facilities.  
Over twenty-four percent (24.7%) of the participants giving reasons for not reporting exposures 
said that they thought the source patient was low risk for HIV and 21.3% said they thought the 
type of exposure was low risk for HIV. Similarly, 10.1% of the participants said they thought the 
patient was low risk for Hepatitis B or C and another 10.1% thought the exposure was low risk 
for Hepatitis B and C. This perceived low risk of infection has also been documented among 
HCWs in secondary and tertiary care levels.
5
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34
 It has also been shown that there is a great deal 
of underestimation of risks of infection following self evaluation after a BBF exposure. Burke 
and Madan
31
 reported that 52% of doctors underestimated their risk of acquiring HIV infection, 
and 70% underestimated their risk of contracting Hepatitis B. Similarly, only 34% of anesthetists 
correctly recognized the risk of seroconversion of HIV following a NSSI
70
 .  
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Additionally, in a study by Patterson et al
71
 on knowledge of surgeons about seroconversion rates 
following exposure to blood infected with HIV, HBV and HCV, the authors reported correct 
responses in respectively 50.5%, 14.2% and 19.4% of individuals. In South Africa, more HIV 
positive patients are being cared for in the primary health care setting. An elderly patient can no 
longer be considered a low HIV infection risk because of improved medication since HIV/AIDS 
patients are now living longer. Standard precautions should therefore be practiced at all times by 
HCWs and all patients should be treated as if they presented a risk with respect to BBPs. It may 
also be that a sharps injury perceived as clean or sterile is not, depending on the circumstances 
example someone pricked by a clean needle but wearing blood stained gloves. 
The issue of confidentiality is yet another big one with respect to HCWs reasons for not 
reporting BBF exposures and is closely linked to the issue of stigma. It has previously been 
reported in other studies.
28
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 In this study, 22.5% of the participants giving reasons for not 
reporting exposures said they were concerned about confidentiality and 13.5% said they did not 
want staff in their facility to know their HIV status. This is more obvious among CHC and 
Hospital staff.  At the CHC, 38.5% of the participants giving reasons for not reporting exposures 
were concerned about confidentiality and 15.4% said they did not want staff in the facility to 
know their HIV status, and at the hospital, the corresponding figures were 25.0% and 17.9% 
respectively. In these facilities, reporting of BBF exposures and the necessary documentations 
are done at the same facility and staff members here know themselves very well. It is not 
surprising thus that confidentiality is a bigger issue here than at the clinics. Clinic staff exposed 
to BBF may have to go to a bigger facility which is different from theirs for assessment, 
management and documentation of the exposure. Another aspect of confidentiality that staff may 
be worried about is the fact that these exposure reports get into their files or records in the 
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department of health, and they fear that as the reports increase in number, they may be used 
against them during performance evaluation.  
Often, people get blamed for having a BBF exposure, albeit unofficially and this is mostly seen 
among the lower cadre of staff. Over seventeen percent (17.2%) of nurses said they did not 
report exposures because they thought they might be blamed or get in trouble for having the 
exposure. Again, the figures are higher among clinic staff (30.0%) whose productivity is mostly 
judged by the number of patients they attend to. They may be blamed for not adhering strictly to 
standard precautions or for being “careless”. As a result, they may not report exposures because 
this would mean abandoning their work which in turn affects their performance evaluation scores 
and the latter are linked to their productivity. Considering that 367 participants (82.7%) stated 
that they would contact their supervisor first in case of exposure, it was not expected that lack of 
awareness of the reporting procedure would be a frequent reason for not reporting exposures as 
reported by Kakizaki et al
72
 in Mongolia. However, as the results show, 14 out of a total of 89 
participants giving reasons for not reporting exposures (15.7%) stated that they did not report 
BBF exposures because they did not know the reporting procedure. Surely more needs to be 
done in educating staff on the reporting procedure. 
Clearly, the reason for failing to report a particular BBF exposure may be multi factorial and 
each factor could serve to compound another.  The final decision of the HCW depends on the 
balance of the weights of the factors in the particular circumstance for the particular HCW: if an 
exposure is probably low risk but the HCW has plenty of time, he is more likely to report the 
incident than if time is limited. A high risk exposure may not be reported by a staff member who 
does not have time or who is very worried about confidentiality.                                                                                     
. 
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5.7. Post exposure experience of HCWs reporting a blood and body fluid exposure  
There was a great deal of variation in the place of care for the participants reporting BBF 
exposures with 45.5% of them receiving care at the occupational health/employee wellness 
program. This is followed by the emergency room (29.5%), and the outpatient clinic (11.4%). 
This variation in place of care reflects perhaps an ambiguity or inconsistency or lack of 
understanding of the procedure. 
Although not a direct objective of the study, generally speaking however, the rating of their post 
exposure experience by the participants who reported exposures was favorable. This is evidenced 
by their responses to the Likert-type questions on post exposure experience. Of note however, is 
the poor rating by clinic staff of the convenience or otherwise of the place where they received 
care after reporting their exposure. All the participants working at the clinics either disagreed 
(55.6%) or strongly disagreed (44.4%) that the place where they received care was convenient 
for them. Over fifty five percent (55.6%) of these clinic staff received care at the OH/EWP 
which is at the hospital or CHC. This means they had to abandon work at their facilities to go 
and report their exposures. This may have discouraged staff in the clinics from reporting BBF 
exposures. 
5.8 Limitations 
There are some limitations to bear in mind while interpreting the results of this research.  
Firstly, the study relied on self report of blood and body fluid exposures by the participants. This 
can be affected by recall and recollection hence, recall bias is a limitation here even though BBF 
exposure is a significant event, and one that it is unlikely a HCW would forget.  Unlike in the 
studies by Haiduven et al
34
 and Kessler et al
35
, the recall period in this study was limited to the 
70 
 
preceding twelve months to reduce recall bias. In the study by Haiduven et al, the recall period 
was the preceding five years while Kessler et al requested the participants to recall all exposures 
in their career. 
 Secondly, there may have been a selection or non response bias due to the fact that participants 
who had BBF exposures may be more or less likely to answer the questionnaires. However, a 
high response rate of 90.1% means that any effect on the results caused by non response bias 
would be minimal. Thirdly, the study was limited to only one sub district and to only doctors and 
nurses. In other sub districts and districts, the distribution of doctors and nurses between clinics, 
CHCs and hospitals may be quite different. Additionally, the exposure reporting policies may 
differ. To what extent these research findings can be generalized is therefore uncertain.  
Lastly, there was no attempt to compare the findings with the actual records in the Occupational 
Health or Employee Health records. Notwithstanding these limitations, the study has shown the 
rate of, and reasons for, underreporting of blood and body fluid exposure in a primary health care 
setting. 
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                                                                  CHAPTER 6 
                                       CONCLUSIONS AND RECOMMENDATIONS 
Conclusions drawn from the findings of this study and recommendations based on these findings 
are presented here. 
6.1. Conclusions  
This study has shown that accidental occupational exposure to BBF is common among doctors 
and nurses in the primary health care setting with rates comparable to those reported among 
secondary and tertiary health care settings.   
A number of factors were found to be associated with increased exposure to BBF among doctors 
and nurses and they include being a female, working in the hospital, working at duty posts where 
more clinical procedures are done, working night shift, and having no formal training on 
infection control.  
The study also showed that there is a high rate of underreporting of accidental exposure to blood 
and body fluids among doctors and nurses in the primary health care setting and that the rates are 
comparable to those seen at secondary and tertiary health care levels.  Age, occupation and work 
experience were found to be associated with underreporting of BBF exposures.  It also shows 
that the most common reasons for not reporting BBF exposures are lack of time, low risk 
perception due to nature of exposure or the source patient, and perceived lack of confidentiality. 
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6.2. Recommendations 
A study done by Tabak et al
73
 in New Zealand found that the best predictors of compliance to 
reporting of blood and body fluid exposures were the perceived severity of acquiring a disease, 
perceived efficiency of the reporting system and overall motivation to maintain health. On the 
basis of this and also based on the findings of this study, a three pronged approach to improving 
reporting of BBFs is hereby recommended. 
Continuous and targeted education of doctors and nurses on the risks of percutaneous and 
mucocutaneous injuries including the acquisition of bloodborne pathogens should be embarked 
on. As previously noted, one of the most common reasons given for not reporting BBF exposure 
is low risk perception, despite compelling evidence of underestimation of risk following self 
evaluation.
31
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 HCWs must be made to understand the risks associated with self assessment of 
exposures. The importance of reporting exposures including objective risk assessment, post 
exposure treatment, compensation, and implementation and evaluation of new preventive 
measures or strategies should be continuously explained. This could be incorporated into formal 
infection control training which could be made mandatory for all staff by including it as part of 
the performance evaluation requirements.  
There is a need to standardize the reporting system so as to eliminate inconsistencies that have 
been brought to light by this study and decrease the time spent reporting exposures. The 
inconsistencies result in staff members exposed to BBF seeking care at different places, example 
OH/EWP, Infection control and Outpatient clinic during working hours, with additional use of 
emergency room or casualty during after hours.  Furthermore, the most common reason given for 
not reporting exposures is lack of time and employees may not be released from work to go to 
73 
 
the appropriate place of care after an exposure. A 24 hour central, or possibly, national telephone 
hotline could be established to handle BBF exposure reporting. This has been shown to improve 
reporting compliance significantly.
74
 It will provide consistency, confidentiality and eliminate 
the problem of lack of time as staff may be able to report exposures even if busy. 
Finally, employees should be educated on the benefits of maintaining their health and retaining 
their jobs. Awareness on suitability of HBV vaccination should be promoted.
75
 They must be 
educated on the need to evaluate their long-term risks in terms of possible seroconversion or 
infection rather than the short-term impact on their work.  
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                                              Appendix 1: Surveyed health facilities 
Public Primary Health Care Facilities in sub district F of Johannesburg metropolitan 
district 
 
            Facility 
No of 
Doctors 
No of 
Dentists 
No of 
Professional 
Nurses 
No of 
Enrolled 
Nurses 
No of 
Assistant 
Nurses 
South Rand Hospital 39 2 135 65 77 
Hillbrow Community Health Centre 15 2 60 22 14 
17 Esselen Street Clinic 0 0 10 0 1 
80 Albert Street Clinic 0 0 6 2 0 
Joubert Park Clinic 0 0 6 0 2 
Jeppe Clinic 0 0 4 0 2 
Bez valley Clinic 0 0 5 0 1 
Mayfair Clinic 0 0 5 0 1 
Malvern Clinic 1 0 9 0 1 
Yeoville Clinic 1 0 11 2 2 
Rosettenville Clinic 0 0 5 0 0 
South Hills Clinic 0 0 4 1 1 
Eikenhoff Clinic 0 0 8 1 1 
Kibler Park Clinic 0 0 4 0 1 
Bellavista Clinic 0 0 4 0 1 
Crown Gardens Clinic 0 0 4 0 1 
Glenanda Clinic 0 0 4 0 1 
                          Total 56 4 284 93 107 
                         Grand total= 544 
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                                            Appendix 2: Participant information letter
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                                            Appendix 3: Revised Questionnaire 
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                                               Appendix 4: Original CDC Questionnaire
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           Appendix 5: Protocol for managing accidental Blood and Body Fluids exposure 
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                        Appendix 6: Form for Employer`s report of an occupational accident
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                           Appendix 7: Form for First medical report in respect of an accident
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             Appendix 8: Form for Final or Progress medical report in respect of an accident 
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                                               Appendix 9: Ethics Clearance certificate 
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               Appendix 10: Certificate of approval by Johannesburg metro health district 
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                           Appendix 11: Certificate of approval by the City of Johannesburg
 
 
97 
 
REFERENCES 
                                                          
1
 Cullinan K. Health Services in South Africa: A basic introduction. http://www.health-e.org.za. 
[Accessed 18/05/2012] 
2
 South African Occupational Health and Safety Amendment Act, No 181 of 1993. 
http://www.labour.gov.za/downloads/legislation/acts/occupational-health-and 
safety/amendments/Amended.pdf.[ Accessed 15/05/2012] 
3
 Centers for Disease Control and Prevention. Workbook for designing, implementing, and 
evaluating a sharps Injury prevention program. 
www.cdc.gov/sharpssafety/pdf/sharpsworkbook_2008.pdf.  [Accessed 15/05/2012]  
4
 Lachowicz R, Matthews PA. The pattern of sharps injury to healthcare workers at Witbank 
hospital. SA Fam Pract 2009;51(2):148-151 
5
 Voide C, Darling KE, Foguena AK, Erard V, Cavassini M, Blanchet CL. Underreporting of 
needlestick and sharps injuries among healthcare workers in a Swiss university hospital. Swiss 
Med Wkly. 2012;142:1352 
6
 Evans B, Duggan W, Baker J, Ramsay M, Abiteboul D. Exposure of health care workers in 
England, Wales, and the Northern Ireland to bloodborne viruses between July 1997 and June 
2000: analysis of surveillance data. BMJ 2001;322:397-8                                                                                                 
7
 Kable AK, Guest M, Mcleod M. Organizational risk management and nurses` perceptions of 
workplace risk associated with sharps including needlestick injuries in nurses in New South 
Wales, Australia. Nursing and Health Sciences 2011;13(3):246-254 
8
 Kruger WH, Jimoh SO, Joubert G. Needlestick injuries among nurses in a regional hospital in 
South Africa. Occupational Health Southern Africa May/June 2012; 18(3):4 
98 
 
                                                                                                                                                                                           
9
 Sharma R, Rasania SK, Verma A, Singh S. Study of prevalence and response to needlestick 
injuries among healthcare workers in a tertiary care hospital in Delhi, India. Indian Journal of 
Community Medicine 2010;35(1):74-77 
10
 Canini SR, Morares SA, Gir E, Freitas IC. Percutaneous injuries correlate in the nursing team 
of a Brazilian tertiary care university hospital. Revista Latino Americana de Emfermagem. 
2008;16(5):818-823  
11
 World Health Organization. The world health report 2002: Reducing risks, promoting healthy 
life. http://www.who.int/whr/2002/en/whr02_en.pdf.  [ Accessed 15/05/2012]                                                
12
 Work. EAfSaHa, Expert forecast on emerging biological risks related to occupational safety 
and health (OSH), in Belgium; EASHW 2007. In: Singh TS, Matuka O. Work-related infections 
Part 1 Risks of exposure to infectious agents in the workplace. Occupational Health Southern 
Africa 2013 March/April;19(2):1  
13
 Pruss-Ustun A, Rapiti E, Hutin Y. Estimation of the global burden of disease attributable to 
contaminated sharps injuries among health-care workers. Am J Ind Med 2005;48:482-90. 
14
 Centers for Disease Control and Prevention.1998.  Surveillance of health care workers with 
HIV/AIDS. www.aegis.com/files/cdc/FactSheets/1998/hcw.pdf.  [Accessed 16/05/2012] 
15
 Centers for Disease Control and Prevention. 2004. Fatal and nonfatal injuries, and selected 
illnesses and conditions: Bloodborne infections and percutaneous exposures. 
www.cdc.gov/niosh/docs/2004-146/ch2/ch2-2asp.  [Accessed16/05/2012] 
16
 Markovic-Denic L, Brankovic M, Maksimovic N, et al. Occupational Exposures to Blood and 
Body Fluids among Health Care Workers at University Hospitals. Srp Arh Celok Lek 2013 Nov-
Dec; 141(11-12):789-793 
99 
 
                                                                                                                                                                                           
17
 United States General Accounting Office. Occupational safety: selected cost and benefit 
implications of needlestick prevention devices for hospitals. GAO-01-60R;November 17,2000. 
www.gao.gov/new.items/d0160r.pdf.  [Accessed 16/05/2012] 
18
 NIOSH Alert: Preventing Needlestick Injuries in Health care settings. Cincinnati, Ohio: DHHS 
Publication; 2000. www.cdc.gov/niosh/docs/2000-108.  [Accessed 16/05/2012] 
19
 Sohn JW, Kim BG, Kim SH, Han C. Mental health of health care workers who experience 
needlestick and sharps injuries. J Occup Health 2006; 48:474-479 
20
 Fisman DN, Mittleman MA, Sorock GS, Harris AD. Willingness to pay to avoid sharps- 
related injuries: A study in injured health care workers. Am J Infect Control 2002;30(5):283-7 
21
 Mosendane T, Kew MC, Osih R, Mahomed A. Nurses at risk for occupationally acquired 
blood-borne virus infection at a South African academic hospital. SAMJ 2012 March;102(3):153 
22
 Patton GC, Coffey C, Sawyer SM et al. Global patterns of mortality in young people: a 
systematic analysis of population health data. Lancet 2009;374(9693):853-854 
23
 Wilburn SQ, Ejikemans G. Preventing Needlestick injuries among health care workers: A 
WHO-ICN collaboration. Int J Occup Environ Health 2004; 10:451-456 
24
 Pruss-Ustun A, Rapiti E, Hutin Y. Sharps injuries: global burden of disease from sharps 
injuries to health-care workers. Geneva, World Health Organization, 2003 (WHO Environmental 
Burden of Disease Series, No. 3) 
www.who.int/quantifying_ehimpacts/publications/en/sharps.pdf.  [Accessed 17/05/2012] 
25
 Singh TS, Matuka O. Work- related infections-Part 1:Risks of exposure to infectious agents in 
the workplace. Occupational Health Southern Africa 2013 March/April; 19(2):4-12  
26
 Wilburn SQ. Needlestick and Sharps Injury Prevention. Online Journal of Issues in Nursing 
2004;9(3) 
100 
 
                                                                                                                                                                                           
27
 Thomas WJC, Murray JRD. The Incidence and reporting rates of needle-stick injury amongst 
UK surgeons. Ann R Coll Surg Engl 2009;91:12-17 
28
 Kerr HL, Stewart N, Pace A, Elsayed S. Sharps injury reporting amongst surgeons. Ann R 
Coll Surg Engl 2009;91:430-432 
29
 Makary MA, Attar AA, Holzmueller CG, et al. Needlestick Injuries among Surgeons in 
Training. N Engl J Med 2007;356:2693-9 
30
 Lee LK. Implications of the prevalence of needle stick injuries in a general hospital in 
Malaysia and its risk in clinical practice. Environ Health Prev Med 2005; 10:33-41 
31
 Burke S, Madan I. Contamination incidents among doctors and midwives: reasons for 
nonreporting and knowledge of risks. Occup Med 1997;47(6):357-60                                                                   
32
 Salelkar S, Motghare DD, Kulkarni MS, Vaz FS. Study of needlestick injuries among health 
care workers at a tertiary care hospital. Indian Journal of Public Health 2010 January-
March;54(1):19 
33
 Askarian M, Malemakan L. The Prevalence of needlestick injuries in medical, dental, nursing, 
and midwifery students at the University Teaching Hospital of Shiraz, Iran. Indian J Med Sci 
2006;60:227-32 
34
 Haiduven DJ, Simpkins SM, Phillips ES, Stevens DA. A survey of percutaneous / 
mucocutaneous injury reporting in a public teaching hospital. Journal of Hospital Infection 1999; 
41:151-154 
35
 Kessler CS, McGuinn M, Spec A, Christensen J, Baragi R, Hershow RC. Underreporting of 
blood and body fluid exposures among health care students and trainees in the acute setting: a 
2007 survey. Am J Infect Control 2011;39(2):129-34 
101 
 
                                                                                                                                                                                           
36
 Fullerton M, Gibbons V. Needlestick injuries in a healthcare setting in New Zealand. N Z Med 
J. 2011; 124(1335):33-9 
37
 Zungu LI, Sengane ML, Setswe KG. Knowledge and experiences of needle prick injuries 
among nursing students at a university in Gauteng, South Africa. SA Fam Pract 2008;50(5):48 
38
 Karstaedt AS, Pantanowitz L. Occupational Exposure of interns to blood in an area of high 
HIV seroprevalence. SAMJ 2001 January; 91(1):57-60 
39
 Karani H, Rangiah S, Ross AJ. Occupational exposure to blood-borne or body fluid pathogens 
among medical interns at Addington Hospital, Durban. S Afr Fam Pract 2011; 53(5):462-466                                                 
40
 Stevens M, Dickinson D. Needlestick injuries in an era of HIV: technical and personal aspects, 
African J ournal of AIDS Research 2007; 6(1):41-48 
41
 Kennedy R, Kelly S, Gonsalves S, McCann PA. Barriers to the reporting and management of 
needle-stick injuries among surgeons. Presented at the Royal College of Surgeons of Edinburgh 
Audit Symposium, Edinburgh, March 2007. In: Kelly S. Needlestick reporting among surgeons. 
Ann R Coll Surg Engl 2009 July;91(5):443-444 
42
 Katzenellenbogen J, Joubert G. Data collection and measurement. In: Joubert G, Ehrlich R. 
Epidemiology : A Research Manual for South Africa. 2
nd
 edition. Cape Town: OUP Southern 
Africa, 2008. 
43
 Neuman WL. Social Research Methods: Qualitative and Quantitative Approaches, 3
rd
 edition. 
Needham Heights, MA: Allyn & Baycon,1997. 
44
 Heerwegh D, Loosveldt G. Personalizing e-mail contacts: Its influence on web survey 
response rate and social desirability response  bias. Public Opinion Research. 2007;19(2):258-68  
102 
 
                                                                                                                                                                                           
45
 Sabbah I, Sabbah H, Sabbah S, Akoum H, Droubi N. Occupational exposures to blood and 
body fluids (BBF): Assessment of knowledge, attitude and practice among health care workers in 
general hospitals in Lebanon. Health 2013;5(1):70-78 
46
 Guo YL, Shiao J, Chuang YC, Huang KY. Needlestick and sharps injuries among health care 
workers in Taiwan. Epidemiol. Infect. 1999;122:259-265 
47
 Wildschut A, Mqolozana T. A multiple source identification and verification of scarce and 
critical skills in the South African labour market. Shortage of Nurses in South Africa: Relative or 
Absolute? A case study report commissioned by the Department of Labour, 2008:1-77.  
www.labour..gov.za/DOL/downloads/documents/research-documents/nursesshortage.pdf.  
[Accessed 18/12/2013] 
48
 Janjua NZ, Khan MI, Mahmood B. Sharps injuries and their determinants among health care 
workers at first level care facilities in Sindh Province, Pakistan. Tropical Medicine and 
International Health 2010 October ;15(10):1244-1251 
49
 Mbaisi EM, Nganga Z, Wanzala P, Omolo J. Prevalence and factors associated with 
percutaneous injuries and splash exposures among health care workers in a provincial hospital, 
Kenya 2010. Pan African Medical Journal. 2013;14:10. www.panafrican-med-
journal.com/contnet/article/14/10/full/. [Accessed 06/01/2014] 
50
 Dement JM, Epling C, Ostbye T, Pompeii LA, Hunt DL. Blood and body fluid exposure risks 
among health care workers: results from the Duke Health and Safety Surveillance System. Am J 
Ind Med. 2004 Dec;46(6):637-48 
51
 Gershon RRM, Qureshi KA, Pogorzelska M, et al. Non-Hospital Based Registered Nurses and 
the Risk of Bloodborne Pathogen Exposure. Industrial Health 2007;45:695-704 
103 
 
                                                                                                                                                                                           
52
 Butsashvili M, Kamkamidze G, Kajaia M, et al. Occupational exposure to body fluids among 
health care workers in Georgia. Occup Med (Lond). 2012 Dec;62(8):620-626 
 
53
 Jagger J. Caring for healthcare workers: A global perspective. Infection Control and Hospital 
Epidemiology 2007;28:1-4 
54
 Elder A, Paterson C. Sharps injuries in UK health care: a review of injury rates, viral 
transmission and potential efficacy of safety devices. Occupational Medicine 2006;56:566-574 
55
 Shokuhi SH, Gachkar L, Alavi-Darazam I, Yunhanaee P, Sajadi M. Occupational Exposure to 
blood and body fluids among health care workers in teaching hospitals in Tehran, Iran. Iran Red 
Crescent Med J. 2012 July;14(7):402-407 
56
 Chakravarthy M, Singh S, Arora A, Sengupta S, Munshi N. The epinet data of four Indian 
hospitals on incidence of exposure of healthcare workers to blood and body fluid: A multicentric 
prospective analysis. Indian Journal of Medical Sciences 2010 December;64 (12):540-551  
57
 Smith DR, Mihashi M, Adachi Y, Nakashima Y, Ishitake T, Epidemiology of needlestick and 
sharps injuries among nurses in a Japanese teaching hospital.  J Hosp Infect 2006;64: 44-49 
58
 Nagao M, Iinuma Y, Igawa J, et al. Accidental exposures to blood and body fluid in the 
operating room and the issue of underreporting. Am J Infect Control 2009; 37:541-544 
59
 Nagao Y, Baba H, Torii K, et al. A long-term study of sharps injuries among health care 
workers in Japan. Am J Infect Control 2007;35:407-411 
60
 Yoshikawa T, Wada K, Lee JJ, et al. Incidence Rate of Needlestick and Sharps Injuries in 67 
Japanese Hospitals: A National Surveillance Study PLoS ONE 2013 October;8(10):3 
www.plosone.org  [Accessed 224/11/2013] 
104 
 
                                                                                                                                                                                           
61
 Alamgir H, Cvitkovich Y, Astrakianakis G, Yu S, Yassi A. Needlestick and other potential 
blood and body fluid exposures among health care workers in British Columbia, Canada. Am J 
Infect Control 2008;36:12-21 
62
 Naderi HR, Sheybani F, Bojdi A, Mostafavi I, Khosravi N. Occupational exposure to blood 
and other fluids among health care workers at a university in Iran. Workplace Health Saf  2012 
Oct;60(10):419-22 
63
 Hosoglu S, Akalin S, Sunbul M, Ozturk R. Predictive factors for occupational blood borne 
exposure in Turkish hospitals. Am J Infect Control 2009;37(1):65-69 
64
 Nwankwo TO, Aniebue UU. Percutaneous injuries and accidental blood exposure in surgical 
residents: Awareness and use of prophylaxis in relation to HIV. Niger J Clin Pract 2011;14:34-7 
65
 Tarantola A, Golliot F, l`Heriteau F, et al. Assessment of preventive measures for accidental 
blood exposure in operating theatres: a survey of 20 hospitals in Northern France. Am J Infect 
Control 2006; 34(6):376-382 
66
 Tarantola A, Abiteboul D, Rachline A. Infection risks following accidental exposure to blood 
or body fluids in health care workers: a review of pathogens transmitted in published cases. Am J 
Infect Control. 2006;34:367-75 
67
 Schmid K, Schwager C, Drexler H. Needlestick injuries and other occupational exposures to 
body fluids amongst employees and medical students of a German university: incidence and 
follow up. J Hosp Infect 2007;65:124-30 
68
 Doebbeling BN, Vaughan TE, McCoy KD, et al. Percutaneous injury, blood exposure, and 
adherence to standard precautions: are hospital based health care providers still at risk? Clin 
Infect Dis 2003;37:1006-13. 
105 
 
                                                                                                                                                                                           
69
 Patrician PA, Pryor E, Fridman M, Loan L. Needlestick injuries among nursing 
staff:Association with shift-level staffing. Am J Infect Control 2011 August;39(6):477-482 
70
 Diprose P, Deakin CD, Smedley J. Ignorance of post exposure prophylaxis guidelines 
following HIV needlestick injury may increase the risk of seroconversion. Br J Anaesth 
2000;84:767-70 
71
 Patterson JM, Novak CB, Mackinnon SE, Patterson GA. Surgeons` concern and practices of 
protection against bloodborne pathogens. Ann Surg 1998;228:266-72 
72
 Kakazaki M, Ikeda N, Ali M, et al. Needlestick and sharps injuries among health care workers 
at public tertiary hospitals in an urban community in Mongolia. BMC Research Notes 
2011;4:184.  www.biomedcentral.com/1756-0500/4/184 ( Accessed 20/12/2013) 
73
 Tabak N, Shiaabana AM, Shasha S. The health beliefs of hospital staff and the reporting of 
needlestick injury. J Clin Nurs 2006;15(10):1228-39 
74
 Kirk LM, Blank LL. Professional behaviour- A learner`s permit for licensure. N Engl J Med 
2005;353:2709-2711 
75
 Sali SH, Merza MA, Yadegarina D. Occupational exposure to blood borne viruses among 
healthcare workers in a tertiary care referral hospital in Tehran. Hepat Mon 2013;13(7):e12201. 
www.ncbi.nlm.nih.gov/pmc/articles/pmc3776233  ( Accessed 03/01/2014) 
